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With our “zoom in', r ‘'zoom out ' and fast print preimw 
features, you can refine and perfect your work before you print 
Which means your output will always be just what you want 
it to be. Without any surprises at the printer. 

Unlike the ’toolbar'" in Microsoft* Excel, 

1-2-3 for Windows actually lets you create your 
own icons for the tasks that are unique to you. 

And yes, 1-2-3 for Windows fully exploits the 
Windows environment. Which means it includes 
pull down menus, dialog boxes, sizable windows, 
mouse support, full DDE support and everything 
else you’d expect in a true Windows application. 

What’s more, with its interactive graph gallery, you 
can select by example a wide range of graph types, includ¬ 
ing true 3D graphs in bar, line, area, stacked bar and pie. 

Of course, when you’re ready to print, your results will be nothing short of 
perfection. And thanks to its Auto Compress feature, you can easily make an entire 
report fit on one page. 

Beneath it all, you’ll have the complete power of 1-2-3 at work for 
you. Including 3D worksheets, Solver goal-seeking features and external 
data access through DataLensf 

And finally, to make the move to Windows a simple one for 1-2-3 
users, we’ve included the 1-2-3 Classic* commands in the program. 
Where, at the push of the slash key, the familiar 1-2-3 menu will appear, 
fully functional, on screen. So 1-2-3 for Windows offers you complete 
file, style, macro and keystroke compatibility with all of the previous 
versions of 1-2-3. 

So see why Lotus 1-2-3 for Windows 
is more than a great Windows spread¬ 
sheet. It's everything you’ve been looking 
for in one. 

And now, you can upgrade from your 
current version of 1-2-3 to 1-2-3 for 
Window's and get both 1-2-3 and Ami Pro 
2.0 for just $199* A suggested retail value 
of $645. For a free auto demo, or to order 
your upgrade directly from Lotus,** call 
1-800-TRADEUP, ext. 6416. 
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1-2-3 for Windows 


Lotus 


These Smartlcons 
give you *'one-dick” 
shortcutspr y° ur 
rrmt frequently used 
tasks, such as opening 
and saving files 
and printing. 

Use them for a variety of 
activities, from simple 
functions tike 
auto-summing ranges 
to more powerful 
analytical tasks, such 
as (messing Solver. 

Sm artlcons give you 
easy access to Windows 
functionality like 
cutting, copying and 
pasting to and from 
the clipboard. 

Virtually any 
formatting task you 
need to do, including 
pasting one cell f s style to 
a range of cells f is just 
one dick away. 

Smartkom make 
it incredibly easy to 
arrange your worksheets 
in three different views: 
Hie. cascading and 
SD perspective. 

Click this and you ’ll 
(reate charts and graphs 
automatically. Then, the 
icon palette mil charge 
to provide Smartlcons 
that enhance your 
graphs. 

Run and de-bug macros, 
seted macro keywords, 
or create your own 
customized icons for 
your macros. 


1 Smartlcnrui ss a trade-murk uf Lotus Development Corporation. Classic is a registered trademark licensed to Lotus Development Corporation. Ami Pro \$ a Trademark of ttamna Corporation, 
anager and ATM are registered trademarks of Adobe Systems, Incorporated * * Please have your credit card and product package ready when you call. In Canada, call 1-306-663-1569. 
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It’s everything 
a Windows spreadsheet 
was meant to be. 

After listening carefully to what our cus¬ 
tomers were looking for in a Windows'" spread¬ 
sheet, we developed Lotus® 1-2-3* for Windows 
with three goals in mind. 

First, make it a full-fledged Windows 
application. 

Second, introduce innovations that, deliver 
a perfect balance of power and simplicity. 

And third, make it fully compatible with all 
of the earlier versions of 1-2-3 that millions of 
1-2-3 users are lamiliar with. 


Well, we’ve done all this. And a whole lot 
more. Which, no doubt, is why 1-2-3 for 
Windows was awarded Byte Magazine’s Best 
New Windows Application at Comdex/Spring ’91 
For starters, the most exciting part of 1-2-3 
for Windows is its Smartlcons,™ an innovative 
“one-click” approach lor automating common 
spreadsheet tasks and line tuning your working 
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Push the slash key and you 'll have instant access to thefamiliar 
1-2-3 menu which mil appear in a window on your screen, 

environment for even greater productivity. You’ll 
also find these Smartlcons in all our Windows 
products, including Ami Pro 7 " 2.0, our award¬ 
winning word processor. 
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Edit Worksheet Bange ianph Qata Style Tools Mfindow Help 


You'll feel right at 
home uhth our true 
Windo ws interface. lA nd 
you can easily integrate your 
spreadsheet data with other 
Windows applications. 


Our palette of customizable 
Smartlcons can be sized 
and placed anywhere on 
your screen. 


Our interactive graph 
gallery means you can 
pmhew and select by 
emmple a wide ra nge of 
chart and graph types . 


The program includes 
Adobe T\me Manager 
(ATM), ® the leading 
scalable font manager, for 
outstanding spreadsheet 
publishing and 
presentation options. 
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Double Fake Productio 


198B 1989 1990 


5 YEAR.WK3 REVENUE 


Five Yea* Revenue! 


Revenues 1906 

Adventure $983 

SdFi *2,36? 

Comedy *5,623 

Romance $3,895 

Total $12,869 


Adventure 85,OX 

SdFi 93.5% 

Comedy 1108% 

Romance 95,0% 

Average 100.0% 


1907 

12739 

*3,597 

*6.388 

*3.133 

$15,857 


9? 5% 
98.5% 
1095% 
895% 

100.4% 


1986 1987 19 

I Ajdverluse Q $gfi ■ 


» 7989 
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4 Suggested retail prjcr- Offcr expires December 31. IflUl. © (hpynght UJJH Lotus Development Corporation All rights rcsftrvcd Lotus, 12 3 and DauUns are registered trademarks a t 
u wholly owned subsidiary of Lotus Development Corporation. Microsoft h a registered trademark and Windows and Toolbar are trademarks of Microsoft Corporation. AM* Typo \ 
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LOTUS SOFTWARE! 


Now, for a limited 
time only, when you 
buy any ZEOS 
Windows system 
you will also receive 
Lotus 1-2-3 for 
Windows plus Lotus' 
new word processor 
for Windows, Ami 
Pro 2.01 

These are not some 
scaled down versions 
or trial disks. You will 
receive the complete 
and fully docu¬ 
mented editions of 
both Lotus 1-2-3 for 
Windows and Ami 
Pro 2.01 

America's best hard¬ 
ware plus America's 
best software. You 
simply can't go 
wrong! Call us now 
at 800-423-5891. 











ZEOS PRESENTS 
UPGRADABLES 
FEATURING 4MB 
MEMORY. 130MB 
DRIVE AND MORE! 

128K Cache Available! 

The Processor and Speed 
of your choice plus future 
upg readability! 

4 full Megabytes of Ultra 
High Speed 53ns DRAM. 
Our lost 130MB IDE hard 
drive with built in cache. 
Both Teac floppies, the 
1.2MB and 1.44MB! 

Your Diamond VGA Plus 
card with 1MB DRAM. 
ZEOS 14 High Res 
1024x768 VGA Color 
Monitor with Tilt & 

Swivel Base. 

Shadow RAM and EMS 
support. 

ZEOS/RS 101 key Space¬ 
Saver keyboard. 

Two 5erial, on© Parallel & 
one Game Port built right 
onto the motherboard. 
7-16,1-8 bit expansion 
slots, 80387 math co¬ 
processor support for 
'386 systems. 

ZEOS SpaceSaver case 
with twin cooling fans 
for added reliability and 
product life. 

Seven drive bays and our 
custom 300 Watt power 
supply for your future 
expansion! 

Lotus 1-2-3 for Windows, 
plus Ami Pro 2.0, plus 
Microsoft Windows and 
DOS 5,0, plus a genuine 
Microsoft mouse! 
includes ZEOS 24 Hour 
a Day Toll Free Technical 
Support and Customer 
Satisfaction package. 


UpgradabJes! 


Options Galore: 

Including additional mem¬ 
ory, an incredible selection 
of nard drives and virtually 
any other add-on you could 
wont. Ask about other spe¬ 
cial money saving packages 
as well. 


ORDER WOW TOLL FREE 


800-423-5891 


FAX Orders: 612-633-1325 
Hearing Impaired (TDD) 
Orders; 800-228 5389 
Outside US and Canada; 
612-633-6131 

MasterCard, VISA, Discover, 
Am Exp, Z CARD and COD. 
Open 24 Hours a Day, 

365 Days a Year! 
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ZEOS '386 & '486 UPGRADABLES! 

Now, ZEOS gives you complete high performance upgradable 
systems "with our amazing ’386-25s starting at only $1395 and our 
’486-33s starting at only $1795! And that’s not all. 

. Every ZEOS Windows® system, such as those featured 

at the right, comes complete with Lotus 1-2-3* for Win¬ 
dows and Lotus’ new word processor for Windows, 
Ami Pro2.0! These are the full blown, fully documented 
^ editions of the very latest Lotus business software. 

And they are included with your new ZEOS Windows 
systems at no additional charge! 

You get the very latest innovations in hardware, the hot new 
ZEOS upgradable systems plus the very latest in high pow- 
fm Vertical Systems add miy$150. ered software, Lotus 1-2-3 for Windows and Ami Pro 2.0. 
And you get them both at one low package price! 

MORE FEATURES FROM ZEOS! 

When you purchase your ZEOS upgradable systems you have the ability to 
change processors any time you wish. Starting right with the 386-25 and moving 
up through the fastest ’486 chips available! Pick your power now and in the future! 

We take care of your future in other ways as well. Like providing you with 300 
watt power supplies as standard. And 8 expansion dots and our unique seven bay 

desktop case, still smaller than many five bay cases. Plus two - 

whisper quiet cooling fans for even more reliability. And, every 
ZEOS system is UL r listed for your safety. High performance, 
upgradable systems complete with Lotus 1-2-3 for Windows 
and Ami Pro 2.0. What more could there be? From ZEOS, 
lots more! 


386-25 $2495 
386-33 $2595 
486SX-20 $2695 


24 HOUR TOLL FREE SUPPORT. 

Like 24 Hour Support! At ZEOS, we believe support should be more than a part 
time proposition. That’s why we’re here to help you Toll Free 24 Hours a Day, 365days 
a year! You’re also going to appreciate your other ZEOS advantages as well. 

Because not only do you receive ZEOS ’round-the-clock Support, you’re also get¬ 
ting our 30 Day Absolute Satisfaction Money Back Guarantee, One Full Year 
Limited Warranty and our Express Parts Replacement policy. You’re going to 
be very satisfied. We don’t just say it We guarantee it! 

YOU SIMPLY CAN'T GO WRONGl 

Your new high performance ZEOS upgradables come from a 
family of systems which have received Eight PC Magazine 
Editor’s Choke Awards. And don't forget, for a limited time only, 
when you purchase any new ZEOS Windows system you’ll 
also receive Lotus 1-2-3 for Windows plus Ami Pro 2.0. 

So why not give us us a call right now, 800-423-5891! 

Purchase orders from Portrine 1000 companies, Governments and insficisthsis subject b approval. 

Leasing programs avai'Whk, AD prices and spedfcaikns sublet InctBnge without notice. Please call to 
confirm pricing, specification and warranty details. The Slewing are todeniate ct ifiei: respective cm 
Durations: ZEOS- and Z-Cird cf ZEOS Iniernatkml lid. C ZEOS Inbmarional [id, 530 5th Avenue, N. W., 

Si. MN 55112 USA. ZEOS is a publicly traded ocmiany, NASMQ symbol: ZEOS. Lotus is a registered 
trademark of LutUS Dmfapraait Corporation- Ami Fro IS a trademark of Samoa Corporation, a whcJty-owned 
subsidiary d I^tua DeveMiienit Corporation. 

Circle 188 on Inquiry Card. 
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MICROBYTES 

120 

Chips to the left, chips to the right: 
Microprocessors and chip sets 
are delivering more power 
and functionality in smaller 
form factors. 

149 


The 1991 BYTE Awards 

BYTE editors and contributors select the best 
products of 199 1. 

CLassie Languages, Part 5: SNOBOL 

The fifth installment in our Classic Languages series, 


40 FIRST IMPRESSIONS 
Psion's Powerful 
Pocketable 

A full-fledged hand-held computer. 

42 Microsoft Bookshelf for Windows, 

a multimedia version of the 
venerable reference tool 


Tandon's Pad I, a truly modular 
system with a twist 


Dolch P.A.C. 486-50E, cutting-edge 
processing power comes at a price 


STATE OF THE ART 


158 DEVELOPING APPLICATIONS ACROSS PLATFORMS 
Overview: A Moving Target ^ 

Cross-platform development presents 
unique challenges in this era 
of prol i fe rat i ng p I at forms 
and fragmenting standards. 


177 Tributaries and Deltas 

Tracking software change 
in multiplatform environments* 



Claris Works, a seamless 
applications environment for the Mac 

GT486/40, Falco’s smal l but 
powerful graphics PC 


191 Let the System Do the Porting 

A new generation of operating 
systems will help developers write 
applications for multiple platforms. 




Magnavox 

CDD461RS, 

a CD-ROM drive 
matched to the way 
we really work 


62 

WHAT'S NEW 
The StarJet primer 
goes with you 
anywhere; 
Microcoin T s 
modem 


ignores 
line noise; 
Soft ICE/W 
debugs from 
Windows; 
and more. 


201 


Resource Guide: 
Cross-Platform Application 
Development Tools 
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226 
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259 

273 

279 

285 

288 


293 


305 

319 
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SOLUTIONS FOCUS 
Database Building Blocks 

Database libraries with 
the horsepower to build 
powerful multiuser applications. 

BYTE Lab Product Report: 

DOS Data at Work 

In our first BYTE Lab 
Product Report, we sample 
the DOS database market. 

Tweaking Windows: 

New Adapters Boost Speed 
and Clarity 

Six new graphics adapters promise 
to make Windows more efficient. 

Ample Waves of Data: 

Five Tools to Help You 
Stay Afloat 

Five data-analysis programs 
promise understanding in a sea 
of information, 

Claris Enters 

the Spreadsheet Wars 

A strong contender for the Macintosh 
spreadsheet crown elbows in on Excel’s 
and Wingz’s turf. 

DOS Extenders: Raising the Ceiling 

A look at four toolkits for building 
protected-mode DOS programs. 

The Phaser HI Fires Dazzling Colors 

Tektronix’s dazzling new color printer, 

REVIEWER’S NOTEBOOK 



Supercharged SuperCalc, jaggies relief, and a tool to improve Windows. 
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402 
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400 


SOME ASSEMBLY 
REQUIRED 

Finally, a Real Keyboard 

A LapLink cable and your 
desktop’s printer port can take 
the place of a laptop keyboard. 

UNDER THE HOOD 
Processor Pipelines 
The R4000, RISC System/6000, 
and 486 pipelines are compared. 

SOFTWARE CORNER 
Memory Mapping, Edit II, 
and an Alarm Clock 

Memory control blocks, creating 
Mac text files, and a Unix utility. 

MACINATIONS 
Progr ammin g Under 
System 7*0 
by Don Crabh 

Finding the best language systems 
to use under System 7.0. 


327 THE UNIX /bin 
ACEs Wild 

by David Fiedler 
The low-end workstation world 
takes on new significance 
from ACE and Solaris. 

333 NETWORKS 

Coming Soon: Faster LANs 

by Barry Nance 
Packet burst and 100-Mbps 
Token Ring technologies could 
change the face of networking 
in 1992. 

343 BEYOND DOS 

OLE for Windows 3*1 

by Martin Heller 
A developer’s view of 
Windows 3,1. 

348 ASK BYTE 

Big RAM disks, COM ports, 
TSRs, and a patriotic virus. 


USER’S COLUMN 
Configuration Tribulations 

by Jerry Poumelle 
Jerry tries to upgrade 
to Windows 3. L 

BUSINESS 
CONNECTION 
Murphy’s Law 
and Interoperability 

by Wayne Rash Jr. 

Getting your Macs, PCs, and Unix 
machines connected is simple. 

Getting them to work together isn’t. 

ROUNDTABLE 
What Do Benchmarks 
Really Tell You? 

Most benchmark results should not be 
taken at face value. 

404 PRINT QUEUE 

Dead Chickens A-Wavin' 

The New Hacker's 
Dictionary exhilarates; 
Technobabble indicts. 

406 STOP BIT 

Standards Everywhere 

A pithy look at whom and 
how standards serve. 
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Panasonic 

announces 

another 


nnxikthmnoh 


Ifv 


.you thought you'd have to compromise on your next High Resolution monitor, 
think again. With its new 14" PanaSync“C1395, Panasonic®brings all the compelling 
clarity and richness of non-interlaced graphics within reach. 

Him it on, and you’ll see your most graphics- intensive applications in a whole new 
light Compared to interlaced monitors, images will be sharper, edges cleaner, details 
finer. With noticeably less flicker. Because now you’re getting the whole picture, not 
just every other line. And the C1395 is as easy on your eyes as it is on your wallet. 
Like all Panasonic monitors, the C1395 has excellent ergonomics. Controls are front- 
mounted, and a tilt-swivel stand is included 
So, whether your desktop is MS-DOS, a MAC II* or one of the other leading workstations, before you spend several 
hundred dote more on a new monitor, spend a few minutes at your MmUm c ^ n^p^ols, Printers. 

authorized Panasonic dealer. He II show you that value has never Copiers, Typewriters & facsimiles 

looked so good, _ . 

For further information on the PanaSync Cl 39 5 Multi-Frequency Monitor, PflnflSOniC/, 

telephone 1-800-742-8086. Office Automation^~^A 

*MAC II is aregistered trademark of Apple Qimpuier, Inc. ^ . r ™ ^ ^ f 

An optional cable is requited for the csiM2. Engineeredfor the office. Designed jar people. 
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Microsoft Woi 


Format Tool: 



The Toolbar lets yrtu do everyday things with the click of a button, 



Rearranging a documetd couldn't be any easier 
With new Word ZOyou am dmg and drop text wherever you want 




All it takes is one dick on the 


Click this Toolbar button and 
get instant bullets , 






































































nd processor 

second nature. 


rfEMO.DOC 


Fable Window Help 



Click here to make charts. 


Click here to check spelling. 


Click here to zoom in. 


Introducing new Word for Windows 2.0. 



When it comes to 
word processing, really 
nothing could be more 
natural than using the 
all-new Microsoft’ Word 
for Windows ’ You see, 
Word 2.0 makes those 
' everyday word process¬ 

ing tasks remarkably easy 

Which means you can now concen¬ 
trate on what you're actually doing Rather 
than how you’re actually going to do it. 

This is possible for a number of 
reasons. Like our unique Toolbar " feature. 
It lets you do those things you do most 
often with one simple click of a button. 

Of course, looks count for some¬ 
thing, too. With Word you can bring in a 
table of numbers from Microsoft Excel. 
Or with the new built-in drawing charting 

good for mmnt licensees# Wffdflitfeet, MnltiMate. WordStar, MS Hind for DOS and Disptay\ 

Offer good_ tmfy inthe S? United Stab s. ® 1991 Mknsdfl Cwpmitfon. Ad rig 


and shading features, along with the ability 
to move anything on-screen with a drag 
and drop, you’ll find yourself adding some 
very very cool effects. 

But best of all, making the move is 
easy-so easy there is virtually no down¬ 
time. Just type in a WordPerfect’ keystroke 
and Word demonstrates the equivalent 
command right in your document. Plus, 
your existing WordPerfect files (and other 
file formats) are perfectly usable in Word. 

You can get all of this and a lot more 
when you upgrade to Word for Windows 
for only $129.* So pick up the phone and 
call us at (800) 323-3577 Department W3. 

You'll quickly see that nothing could 
be more natural. 

Microsoft 


fimtaf State s and Canada, aB (306) 99&8S6L hSmsoft is a ngistend , 


rights memed Printed m the US .A in 
and Toolbar and Windows ’ ' ' 


trademarks of Microsoft Corporation. Hfordfyrfect is 


. r „ . , C^eipires3AL&£UndJ<MpertH&Qmer. Reseller prices may vary. Call 

States, atUJSOO) 32Z35TZ Dipt. W3 Rre information only: in Canada, call 13901 5GM048; t> - 

registered ti ’ * * " “ 


a trademark of the Hbrdfyrfeci Corporation- 
































EDITORIAL 



RICH 


The Envelope, 
Please... 


I t’s that time of year again. Many people are rushing 
around doing last-minute Christmas shopping. Some 
are making preparations for their New Year's cele¬ 
brations. And a few lucky ones are heading off fora 
short vacation. Bui for us it is a lime to look back on 
the amazing products and technologies we have seen in 
the pa si year and hand out our annual BYTE Awards. 

In the past 12 months, we have mentioned roughly 
2000 computer products in 
these pages—by our calcula¬ 
tions, more than any other 
computer magazine around. 
All the products seemed good, 
or we wouldn't have spent time 
on them. Most were very im¬ 
pressive indeed. And some 
were so impressive that they 
are worthy of special consideration. 

One of the most satisfying aspects of working at BYTE 
is having the chance to see these products. Bui even more 
satisfying is having the chance to disseminate the results 
of our findings to our readers. With our awards, we are 
able to give added prominence to those products that 
clearly deserve it. This process of giving out awards is a 
heady responsibility, but a gratifying one as well. 
Actually, our award season—like the Christmas holi¬ 
day season—started several weeks ago. At the recent 
Comdex, we officially kicked off the season by once 
again giving out awards for the best new products at the 
show. These Best of Comdex Awards are also known as 
the Shelly Awards* in honor of the man who created 
Comdex, Sheldon G. Adelson. 

The Shelly Awards focus on the future, on brand-new 
products that may not be shipping for some lime to come. 
They are our way of previewing the big new products 
of next year. We look for products or technologies that are 
innovative, that have had a strong impact on Comdex 
attendees, and that should have a strong impact on busi¬ 
ness computer use worldwide. As you can imagine, there 
was no shortage of products to examine. 

Sniffing out the best new products at a show that has 
2000 exhibitors is no easy feat. We flew in a team of 25 
editors, divided up die show FIoot, and set them loose. Hie 
editors spent a great amount of time on this, braving traf¬ 
fic jams, huge taxi lines, and Las Vegas fast food. But the 
results were worth it. 

We gave out awards in eight categories. Some were no 
surprise to anyone at the show; all you had to do was 
look for the largest crowds. The Apple Mac PowerBook 


BYTE’s Best of Comdex 
Awards honor products 
that are announced 
at the show 


170 notebook was selected as Best Portable. We gave 
Microsoft two awards: The new Word for Windows 2.0 
was named as Best Application, and the much improved 
LAN Manager 2.1 won as Best Connectivity Product. 
The Intel/IBM Act ion Media II technology, which is the 
latest generation of DVI video for CD-ROMs, was cited 
as Best Multimedia Product. 

But the best ihing about giving out awards is the chance 
to honor deserving products that might not have the ben¬ 
efit of a huge promotional budget. We awarded DR DOS 
6.0 from Digital Research the prize for Best Utility Soft¬ 
ware. The Best Peripheral award was snared by JVC for 
its innovative Personal ROM Maker, the first moderate¬ 
ly priced device tor producing CD-ROMs. Texas Mi¬ 
crosystems won the Best Desktop award for its FTSA 
PC. a fault-tolerant PC that will surely influence other sys¬ 
tem manufacturers. The British company Psion won top 
honors in the Best International Product category for its 
Psion Series 3 palmtop system. In fact, at die awards 
ceremony, Psion officials almost sold three of its inno¬ 
vative palmtop systems to the other prize winners. 

The most dramatic award was the Best of Show, hut 
there was not much question about who should receive 
this. We gave this award to Intel and IBM for the Action- 
Media It technology, which will probably have an impact 
on every system manufacturer in one way or another. 

The Best of 1991 

While Comdex gave us a chance to look at w’hat might be 
the best products of next year, the closing days of 1991 re¬ 
mind us that we cannot avoid mentioning the best prod¬ 
ucts of this past year. For these products, we have our 
BYTE Awards of Excellence, Distinction, and Merit, 
which are the subject of the cover story in this issue. 

If picking die best products at a show like Comdex 
was difficult, picking the best products of an entire year 
is several times more so. Fellow Executive Editor Michael 
Nadeau probably deserves an award of his own for help¬ 
ing us sort through the hundreds of products we have 
examined in the past year. 

To the products that have won awards, we raise a year- 
end toast of congratulations. But we also toast all the 
products that have come our way and that have made 
1991 so interesting and enjoyable. 

And now, for the winners of 1991, the envelope, 
please.... 

—Rich Malloy 
Executive Editor 
(BIX name “rmalloy ”) 
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...If you program for a living 


New! Borland® C++ & Application 
Frameworks 3.0 is the choice of pro¬ 
fessional C and C+ + programmers for 
Windows and DOS application develop¬ 
ment. With unmatched optimizations, 
powerful tools, unsurpassed Windows 
development environment and object- 
oriented application frameworks, 

Borland C++ 6c Application Frameworks 
3.0 has no equal. Quite simply, if you 
program for a living, this is everything 
you need. 

OOP, to simplify your life 

Borland C++ & Application Frameworks 
3.0 simplifies programming by giving you 
ready-made user interface objects 
that plug directly into your application. 
Automatically inherit windows, menus, 
scroll bars, mouse support and more. 

Add an editor in just one line. With 
Object-Oriented Programming (OOP), 
you get amazing code reusability, exten¬ 
sibility and easier maintenance because 
applications are built on a base of tested, 
reliable code. 


New features give you incredible 
programming options! 

Just look at some of the enhanced features 
in Borland C++ 3.0: 

* ANSI C and C++ 2.1 and templates 

* Global optimizer includes: 

■ Global register allocation 

* Local and global common 
sub-expressions 

- Induction variables 

* Loop and jump optimization 

• Register parameter passing 

• And ten other state-of-the-art 
optimizations 

* Increased C++compile speed 

* Windows and DOS Integrated 
Development Environments 

* Visual Object Browser"* to view 
class relationships at a glance 

* DPMI support for compiler and 
IDE environments gives you huge 
capacity 

* EasyWin™ library makes it easy to con¬ 
vert your DOS programs to Windows 

* Resource Workshop for creating 
Windows user interfaces visually 


* Extensive Microsoft® C compatibility 

* WinSight* message tracking utility 

* Turbo Debugger* for DOS 
and Windows 

* Turbo Profiler'* for DOS and Windows 

* Object-oriented Turho Assembler* 

And with new Borland C++ & Application 
Frameworks 3.0 you get all of this, plus: 

* ObjectWindows™—the application 
framework for Windows 

* Turbo Visionthe application 
framework for DOS 

* Source code for runtime library 
and application frameworks 

Optimized for professionals 

Borland C++ 3.0 ($495®*) or Borland 
C++ & Application Frameworks 3.0 
($749®*) are optimized for your life-style. 
Bnt don't wait. Because when it comes to 
professional programming, there's no 
better w r ay to earn a living than with 
Borland C++. 

See your dealer today 
or call now 

t-800-331-0877, Dept. 5002 


BORLAND 

The Leader in Object-Oriented Programming 

"Suggested retail price. Ail prices are in U.S. dollars. Beater prices may vary . Copyright© 1991 aortamf international. lac. All rights reserved. ah florfand products are trademarks of Borland International, inc, Bl 14St 
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By now, you’re probably aware that an Applef Macintosh' 
personal computer was designed from the very first chip to 
work the same, intuitive way that you do. 

What you may not know, however, is that a Macintosh 
was also designed to work with other personal computers. 
Including the MS-DOS PCs you already own. 

In fact, Macintosh is the only family of personal 
computers to offer built-in networking and file sharing as 
standard equipment. 

You can use a Macintosh to access almost any main¬ 
frame, minicomputer or workstation. Including IBM, DEC, 
Hewlett-Packard, Prime, Cray and Sun. 

You can also access resources such as network file 
servers and mainframe sessions simultaneously. And then 
cut, paste and move files between them. (Try doing that on 
an ordinary DOS computer) 

You can even easily connect a Macintosh with any 
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DOS computer 
Macintosh. 



industry-standard Tbken-Ring or Ethernet network. And 
share files and printers over Novell NetWare, Banyan VINES, 
IBM LAN Server or Microsoft LAN Manager networks. 

Best of all, only Macintosh offers a single, consistent, 
intuitive way of accessing and working with information, no 
matter what computer it’s located on. 

And, of course, Macintosh also has the power to run 
MS-DOS software* and lets you exchange information with 
a PC on a standard 3 A" floppy disk. 

Tbdayis family of affordable Macintosh computers 
offers you more choices and more flexibility than any other 
personal computer So your people can work in whatever 
way works best for them, while you preserve your investment 
in the networks and PCs you already own. 

For the name of the authorized Apple reseller near 
you, call 800-538-9696, ext. 330. You’ll find that 
Macintosh has the power you can really connect 
with. The power to be your best? tSw* 


to be your best” are registered trademarks of Apple Computer, foe. IBM is a registered trademark offnjemabcnal Business,Madams Corporation. DEC is a trademark ofDigital Equipment Corporation tteivlett-ftickard is a registered 
mdm&rkcfNm^ Inc MS-DOS and Microsoft are regatensd trademarks qt'Mknwft Corporation VL\'ES is a registered trademark of Banyan System Inc This tut urn awtat using Macintoshpersonal computers. 
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You can automate your 
system with 30-year old 
technology, 
or... 



Automated Test 


Process Control 




Analytical Chemistry 


Audio and Vibration 



Manufacturing and Production 



BRING IT TO LIFE WITH LABVIEW 2 


; 


While PC users wrestle with cryptic text-based programming 
languages, Macintosh users are getting the fob done with 

i LabVIEW 2, the most celebrated application software for data 
acquisition and instrument control. It recently won the MacUser 
Magazine Editors' Choice Award. Five years ago, LabVIEW 
introduced the combination of from panel interfaces and graphical 
programming. Today, engineers and scientists around the world use 
LabVIEW 2 and the Macintosh for a broad spectrum of applications. 


Unlike other graphical packages, LabVIEW 2 does not sacrifice 
power and flexibility for ease of use. With LabVIEW 2, you create front 
panel user interfaces and import pictures to customize your panels. Then 
you quickly buiid block diagram programs and add your own blocks to 
expand upon our libraries. Yet your virtual instruments run as quickly as 
compiled C programs. Call us to find out how you can bring your 
system to life with LabVIEW 2. 


For a free LabVIEW 2 Demo disk, coll: 
[512) 7940100 or 
(800) 433-3488 
[U.S. and Canada) 



f 


The Software is the Instrument® 

6504 Bridge Poini Parkway 
Austin j TX 78730-5039 
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Everything you need to know about 
the difference between a Compaq PC 
with Intelligent Modularity 
and a merely upgradable PC. 


These days, a lot of personal computers have upgradable 
processors and memory. But the new COMPAQ 
DESKPRO/M PCs have Intelligent 


DESKPRO/M PC can tell you its serial number, how it’s 
configured and what it has installed. Even remotely, over 
the network. A big time- and money- 


Modularity, which goes far 
beyond ordinary upgradability. 

This unique design makes 
these PCs a smart investment ^ 
for today and tomorrow. 

Suggested Resale Price starts at just over S3,000 for 
Sma ft for today — this family of four remarkable PCs. 

designed for today’s needs and today’s budgets. Intelligent 
Modularity puts all vital subsystems on separate boards so 
you can choose just the performance and features you need. 

Since the parts are interchangeable, the whole 
office can standardize on one platform. And since the parts 


jr _ ) saver for MIS managers. 

Smart for tomorrow —built to 
its' f , /jU adapt to changing technology and changing 

needs. With Intelligent Modularity, upgrad¬ 
ing and expanding only takes about five minutes. 
And, thanks to unique 1. High-Speed Memory Board. 

Compaq engineering, 
you get optimum 



Processor Board. 


Nobody else gives you all the 
advantages you get with the 
COMPAQ DESKPRO/M PCs 

COMPAQ 

DESKPRO/M 

FAMILY 

AIR 

BUSINESS 

VEISA 

AST 

PREMIUM 

(1 

DELL 

POWERLINE 

DE 

IBM PS2 
MODEL 90 

1. Five-board modular design 

Yes 

No 

No 

No 

No 

2. Upgradable video without 
using an expansion slot 

Yes 

Yes 

No 

No 

No 

3. Separate I/O board for potential 
enhancements and ease of service 

Yes 

No 

No 

No 

No 

4. 14 levels of security including 
cable-lock provision 

Yes 

No 

No 

No 

No 

5. System configuration and ID 
number available in memory 
and accessible remotely 

Yes 

No 

No 

No 

Yes 

6. Power supply adequate for all 
expansion needs 

240w 

150w 

I45w 

220w 

I94w 


performance no 
matter how you 
configure your 
system. 

The 32-bit 
EISA expansion 
bus gets the most out 
of high-performance 
processors, expansion 


3 Advanced 
' VGA Board. 



4 . EISABca^W l,OBoard 

* Board. 

Intelligent Modularity—Five separate subsystems 
let you upgrade or replace only what you need. 


are easy to access, they’re easy and inexpensive to service. 
Replacement parts cost less, too. 

Keeping track of what’s inside each PC is easy 
with our built-in Asset Management provision. Each COMPAQ 


boards and peripherals. Superior thermals keep things cool, 
no matter how many options you add. And the 240-watt 

power supply can take anything you plug in. 

Call your Authorized COMPAQ Computer 
Dealer and ask to see the wonders of the 
COMPAQ DESKPRO/M PCs firsthand. 

Call 1-800-231-0900, Operator 185. In Canada, call 
1-800-263-5868, Operator 185. 
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Everything the boss 
needs to know. 



1. It’s smart. 

2. It’s easy. 

3. It’s affordable, 


It simply works better. 


comma 














Monitor Dangers? 


LETTERS 


W hile useful in most respects, David 
A. Harvey’s “Health and Safety 
First” (October 1991) exhibited some 
muddled thinking about extremely low fre¬ 
quency (ELF) and very low frequency 
(VLF) emissions from computer monitors. 

He first says that “it wasn’t until recently 
that hard data began rolling in on the sub¬ 
ject,” Two paragraphs later, he states that 
“there is a frustrating absence of hard 
data,” 

Indeed, it is precisely the absence of 
hard data about alleged VDT dangers, 
along with the lack of any theoretical model of how 
ELF/VLF fields could be harmful, that has led most sci¬ 
entists to conclude that the dangers are small to nonex¬ 
istent. This has left the VDT debate largely in the hands 
of fast-buck artists who make a fortune by scaring the 
daylights out of people. 

Most studies have found no verifiable hazards in the 
magnetic fields or in non-ionizing radiation emitted by 
properly functioning computer monitors, A few studies, 
however, have found statistical evidence that ELF and 
VLF emissions might pose some small risks. 

With over 30 million people in the U.5, getting daily 
exposure to ELF/VLF-emitting computer monitors, any 
significant danger would be reflected in an epidemic of 
VDT-related illnesses. An epidemic has not material¬ 
ized, which suggests that—at least in the short run— 

VDT risks are small. 

The ELF/VLF radiation issue does need to be studied 
further. However, BYTE would serve its readers better 
by presenting a wel [-researched discussion of the 
problem. 

Scott D. Palmer 
Indianapolis, IN 

Please see "Of Monitors and Emissions ” (September 
1990) for an in-depth discussion of this issue. —Eds, 


CD-ROM Niche 

am writing in response to “CD-ROM Drives: How 
Good Is the Third Generation?” by David A. Harvey 
(September 1991). Hitachi is pleased with the excellent 
review r of its CDR-1750S drive. However, we would like 
to address Harvey’s recommendations against the CDR- 
1700S based on its performance when playing back ani¬ 
mated sequences and its use of a non-SCSI drive adapter 
to Hitachi’s PC or Micro Channel bus interface cards. 

WE WANT TO HEAR FROM YOU. Please double-spate your 
letter on one side of the page and include your mime and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor, BYTE, One Phoenix Mill Lane , Peterborough, NH 03458. You 
can also send letters via BJXmaU c/o “editors . J * 

Your letter will be read, but because of the large volume of mail 
we receive, we cannot guarantee publication. We also reserve the 
right to edit letters. It takes about four months from the time we 
receive a letter until we publish it. 


Most CD-ROM applications are text- 
based, with limited use of still graphics 
and audio. Few CD-ROM applications 
for DOS computers use animation 
throughout the application, and even the 
National Geographic Mammals disc has 
limited animation sequences. Uneven 
motion during animation with the CDR- 
1700S is designed to meet hardware and 
software compatibility requirements of 
our installed base, which demands up¬ 
wardly compatible hardware, Hitachi of¬ 
fers both drive types to meet customer 
demands. The CDR-17O0S performance 
on applications is competitive with other 
non-SCSI-bus drives and to the drives in your review. 

We hold BYTE in the highest regard and acknowledge 
the influence it has on the personal computer market. We 
hope that potential CD-ROM drive customers will not 
overemphasize animation when text is of primary 
importance. 

Eric Kamayatsu 
Multimedia Systems 
Hitachi Home Electronics (America), Inc. 

Compton p CA 


New Soviet Threat? 

T he threat of a Russian nuclear attack may now be 
lessened, but some unexpected things may await the 
U.S. on another battlefront: the computer software mar¬ 
ket. Soon we may see real competition between Russians 
and Americans in software development. 

Soviet programming potential is like boiling intellect 
developing inside a rubber balloon. As development ad¬ 
vances, the balloon’s size increases and pressure rises 
until the cover bursts (such a moment is not far away). 
Surely, Russians have a lot to learn from Americans 
about software creation. But there’s no question that Sovi¬ 
et programmers are demonstrating originality in their 
work. The main areas where Soviets could establish com¬ 
petitive positions are scientific and system software. 

I do hope the world software market will be the only 
battlefield for American and Soviet programmers and 
that we’lJ become friends during this new battle now 
that we’ve stopped wasting our intellects on the senseless 
weapons race. 

Alexander Beresne 
U.S.S.R. 


More on COBOL 

I enjoyed Doris Appleby’s article on COBOL (“Classic 
Languages, Part 2,” October 1991), but I must take 
issue with one comment she makes about recursion: 
“COBOL does not support recursion, nor is it likely to in 
the future.” 

Although it’s true that the CODASYL standard does 
not support recursion. Micro Focus lifted this restriction 
in the most recent release of COBOL/2, This was done 
to add features to the language for event-driven program¬ 
ming, specifically in the Windows and Presentation 
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Microsoft announces 
the best upgrade for 
WordPerfect users. 



Special 

Upgrade 

Offer 

$129 


If you’re ready to join the millions of people 
moving from DOS* to the Microsoft* Windows' en¬ 
vironment, upgrade to Microsoft Word for Windows, 
the best-selling word processor for Windows. 

While others are releasing their first-generation 
Windows programs, we’ve been refining ours. New 
Word for Windows version 2.0 features our new 
Toolbar'that lets you create automatic bullets, enve¬ 
lopes, charts and more. All with a simple click. And 
our exclusive new “drag and drop” feature lets you 
instantly move text and graphics around the page. 

Plus, moving from WordPerfect to Word is incred¬ 
ibly easy. Use your existing files** in Word without 


losing any work. With the Help for WordPerfect* 
feature you can type the WordPerfect command you 
know and Word automatically demonstrates the 
equivalent command right in your document. So why 
not follow our lead? Upgrade now for $129. + 

Call (800) 323-3577, Ext.W86 to order Word 
for Windows version 2.0 directly from Microsoft 
or for the name of an authorized Microsoft reseller 
near you. 


Mkxasott 


'“As used heron.'"DOS* refers to MS-DOS or PC-DOS meratinji systems **Ftle conversions available fur Word Perfect wniuns 5.1.5.0, 4/2, and 4.1. "Plus (rcghland Elpplarahie sales tax. Offer good for current licensees of WordPerfect . 
MuLtimate; WordStar; MS Word for DOS and DtsriayWrite: Allow 2-4 weeks for delivery upon receipt by Microsoft Offer empires March 31,1992. Urol sine per customer, Reseller prices may vary Call for system requirements. 
Offer tn.Kjd only in the- 50 United Slates, c 1991 Micmsufl Corporation. All rights reserved. Prinled in the ILS.A. In the United Stales, call (800) 323-3577, liJU. W8G. Pbr information only. ill Canada.call (800) 563-9048. Outside 
the US. and Canada, call (206) 936-8661. Microsoft and MS-DOS are registered trademarks and Windows is a trademark of Mkmsoft Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. 













The IEF™ can help you deve 
unprecedented quality, pro< 





“The IEF is a superior tool for implement¬ 
ing Information Engineering because it 
integrates the entire process from planning 
through code generation. We’re deploying 
the IEF throughout the corporation." 

David V. Evans 
Vice President 

Director, Information Systems 
J.C. Penney 


strengths of the iEF are clear-cut. 

One obvious quality advantage is that 
application changes are made to diagrams, 
not code. This ensures ongoing integrity 
—the specification always matches the 
executing system.” 

Paul R. Hessinger 
Chief Technology Officer 
Computer Task Group 


“We are using the IEF to develop a new 
generation of manufacturing systems 
replacing over 300 existing systems. We 
estimate that IEF will increase our produc¬ 
tivity by between 2-to-1 and 3-to-1 for 
new systems development..” 

Wal Budzynski 

Head of Operations, Systems/Computing 
Rolls-Royce 



“Our On-line Banking system has been in 
production for more than 12 months— 
500,000 transactions a day—without a 
single code failure. And we had very few 
enhancements to do. Our users got what 
they needed the first time out." 

Mark Quinlan 

Senior Programmer/Analyst 
Huntington National Bank 



“I've seen other CASE tools fail, so I raised 
the bar high when we evaluated the IEF. It 
passed with flying colors. I could not he 
happier with my decision to adopt the 
IEF company-wide." 

John F. Mott 
President 

AMR Travel Services 



“The IEF offers dramatic improvements in 
productivity, yet it's easy to learn. One 
example: We trained 23 developers, 
including 18 new hires, and then completed 
a large order processing system—300 
transactions—all in only 20 months." 
Venkat (Vinnie) Tiruviluamala 
Director, CPC/CPPC Information Systems 
SONY Corporation 



“To meet the dramatically reduced time- 
to-market requirements for our products, 
we need high-quality systems that can be 
changed fast. That’s why we've chosen 
the IEF as the CASE solution for our entire 
organization.” 

John Pajak 

Executive Vice President 
Mass Mutual Life Insurance 



“Our users were extremely pleased when 
we finished our first project—a 60-trans- 
action system—in one-half the budgeted 
time. We had tried interfaced CASE tools 
without success. IEF integration makes 
the difference.” 

Giorgio Sorani 
Division Head - MIS 
Lubrizol 



“Our first IEF system was completed 
faster, and with fewer errors, than any 
system I’ve ever seen. If I had to go bac 
to the old ways, I’d find another 
job...outside the DP world. It means tha 
much to me.” 

Mogens Sorensen 
Chief Consultant 
Nykredit (Denmark) 



















































)p information systems with 
ictivity and maintainability 

The success of Texas Instruments 
CASE product is proven—in the field. 


Major companies have used TVs 
CASE product, the Information 
Engineering Facility™ (IEF™), for 
everything from rebuilding aging 
high-maintenance-cost systems to 
development of new enterprise- 
wide strategic systems. 

Study shows zero code defects. 

The quality of IEF-developed 
systems is remarkable. In recent 
CASE research by The Gartner 
Group, application developers 
were asked to report the number 
of abends they had experienced, 
(An “abend” is a system failure 
or “lock-up” caused by code 
defects.) IEF deue/opers reported 
zero defects—not one abend had 
occurred in lEF-generated code . 

Maintenance productivity 
gains of up to 10-to-l* 

In this same study, developers 
were asked to compare IEF 
maintenance productivity with 
their former methods. Of those 
responding, more than 80 percent 
had experienced gains of from 2-ro-i 
to 10-to-L (See chart.) 

Specifications always match 
the executing application. 

With the IEF, application 
changes are made to diagrams, 
not code. So, for the life of your 
system, specifications will always 
match the executing application. 
The Gartner Group research 
showed that all IEF users who 
reported making application 
changes made all changes at the 
diagram level. 


IEF Maintenance Productivity 
Compared to Traditional Techniques. 



Productivity Productivity Productivity 


Dfiwiopffrj were aikd to compare IEF maintenance to 
farmer rrrtthud*. Of ificse responding, more than 80% 
Tdpfirted productivity gains of from 2<oi lo ffrto'J. 


Mainframe applications can be 
developed and tested on a PC, 

With our new OS/2 toolset, you 
can develop mainframe applica¬ 
tions, from analysis through 
automatic code generation, on 
your PC. Then, using the IEF’s 
TP monitor simulator and the 
diagram-level testing feature, you 
can also test these mainframe 
applications without ever leaving 
the PC. 

Mare environmental 
independence coming soon— 
develop on PC, generate for 
DEC/VMS, TANDEM, UNIX. 

The IEF has generated applica¬ 
tions for IBM mainframe environ¬ 
ments (MVS/DB2 under TSO, 
IMS/DC, and CICS) since early 
1988. Soon youTl be able to 
develop systems in OS/2 and then 
automatically generate for other 
platforms. DEC/VMS, TANDEM 
and UNIX are scheduled for 
availability in 1991. More will 


follow. We are committed to 
increased environmental indepen¬ 
dence in support of the Open 
Systems concept. 

We are committed to standards. 

IEF tools and IEF-generated code 
will comply with standards as 
they emerge. We will adhere to 
CUA standards and to the prin¬ 
ciples of IBM s AD/Cycle and 
DECs COHESION-and we will 
support Open Systems environ¬ 
ments centering around UNIX. In 
any environment, the COBOL, C 
and SQL we generate adhere closely 
to ANSI standards. Our presence 
on standards committees helps us 
keep abreast of ANSI and ISO 
developments affecting the 
CASE world. 

Full-service support. 

Of course, our technical support, 
consultancy, training courses, 
satellite seminars, and other infor¬ 
mational assistance will continue 
apace. We also offer re-engineering 
and template services. This full- 
service support will remain an 
integral part of the IEF product. 

For more information 
call 800-527-3500 or 
214-575-4404* 

Or write Texas Instruments, 
6550 Chase Oaks Blvd., 

Plano, Texas 75023. 


_ Texas 
Instruments 



© 1991 Tl 

Information Engineering Facility and IEF are trademarks of Texas Instruments, Other product names listed are Ihe trademarks of (tie companies indicated. 
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LETTERS 


Manager environments. 

Programmers find COBOL cumbersome and overly 
verbose, but it has the advantage of being easier to man¬ 
age by virtue of readability. This, along with the sheer 
volume of code currently in production and development 
in the CASE industry, will guarantee its longevity well 
into the next century. 

Jeffrey Harker 
Northridge, CA 


Shorthand Warning 

I n “The Hungarian Revolution 11 (August 1991) 

Charles Simonyi and Martin Heller describe yet an¬ 
other shorthand system. As with all such systems, the 
writer has a distinct short-term advantage. Shorthand 
may be useful for working documents, such as source 
code, currently being manipulated by a programmer. 
However, when read later, even by the author, it’s all so 
much gobbledygook—not even close to Hungarian. 

Building systems that can be understood and main¬ 
tained by others requires coding that is intelligible to 
people. Let the machines adapt to our norm, not vice 
versa. Compilers can detect type usage errors and inform 
the error prone. I'm well aware that systems builders 
swear that they will document those obfuscated lines of 
code, but mostly they doiTt—at least not very well. 

Source code can be represented as the reality to which the 
documentation becomes a map. Where they are incon¬ 
gruous, your point is lost. 

Writing source code in shorthand is acceptable. It is 
not acceptable to keep it in that form when future uses are 
taken into account. We in the computer world have long 
resorted to various shorthand strategies because of ma¬ 
chine limitations. Now that the machines are approach¬ 
ing an understanding of our natural language, let’s not 
lose it. Translate to some commonly recognizable sub¬ 
set of the national tongue, please. 

Roger L. Boese 
Seoul, Korea 


C Notes 

F rom time to time, Jerry Pournelle blames C for the 
troubles in projects. I don't think the language itself 
is entirely to blame: It seems that C's reputation for be¬ 
ing messy attracts messy programmers. I just taught a 
guy the first things about C. He knew BASIC and Pas¬ 
cal, but he thought that they were much too difficult to 
use: all those PEEKs and POKEs you had to do. But 
then he heard about C being well suited for writing 
messy, bit-twiddling stuff, and he just loved the thought 
of it. 

The point is, he would write just as messy code in 
Turbo Pascal, Up to now Eve done most of my program¬ 
ming in C, and I have a pretty good idea why some peo¬ 
ple dismiss BASIC as a language for real programming. I 
just have to look at my C programs: They’re well de¬ 
signed, well structured, well commented, and readable. 
When I glance at one of my old BASIC programs, I see 
good old spaghetti-style code, 

Anders Munch 
Copenhagen, Denmark 


I agree that you can write good programs or bad pro¬ 
grams in any language. Some, though, encourage good 
habits, and some do not. — Jerry Pournelle 


H aving enjoyed Jerry Pournelle T s column for many 
years. I'm sorry that this letter was inspired because 
my feelings were hurt by something he wrote. I’m refer¬ 
ring to his remark that “C is the last attempt of the high 
priesthood to control the computing business. It’s like 
the scribes and the Pharisees who did not want the masses 
to learn how to read and write. ” 

Although I am a linguist by profession, Lve liked to 
program ever since I first learned FORTRAN in 1969. 

Of the languages I know well (FORTRAN, Pascal, Pro¬ 
log, and C), as well as the languages I know a bit about 
(Lisp, COBOL, BASIC, and Modula-2), C is the one I 
like best. And I think that this is probably a major factor 
in the popularity of C—programmers like it. 

One can speculate about why this is so. For me, first 
of all, C is not cloying. I also find that it is convenient in 
countless ways: its handy abbreviatory operators, its 
flatness, and the fact that C code is much easier to read 
than code in true block-structured languages (an impor¬ 
tant factor if you are working with someone else’s code). 

As Em sure you know, virtually any program written 
in Pascal receives a 20 percent boost in efficiency when 
ported to C A major reason why this is so is that it is 
easy to use pointers for array manipulations in C and 
memory is more efficiently accessed and used. 

In any event, what hurt me was Jerry's comparison of 
programmers to some high priesthood. In the first place, 
programmers are not very high on any company's lad¬ 
der. I doubt that anyone decides to go into programming 
because the position of programmer allows one to yield 
a lot of power. I also doubt that money is any kind of in¬ 
centive—programmers' salaries are not very high, Fi¬ 
nally, I have never met a programmer who was not de¬ 
lighted to explain the details of his or her craft to the 
uninitiated. 

I'm sure that most programmers would agree that 
programming is healthy for the mind and that, at least in 
small amounts, it would probably benefit everyone in 
our society to know how to program. Isn't that the oppo¬ 
site of the attitude of the ancient scribes? 

Chet Creider 
University of Western Ontario 
London , Ontario t Canada 

I know that C programmers tike C Alas, few C program¬ 
mers tike real programs that any other C programmer 
wrote: hence, in recorded history there are probably 
only about four cases in which a large C program done by 
one programmer has been maintained by another C pro¬ 
grammer without extensive rewriting and revision. 

Meanwhile, it’s stilt the case in the world 1 live in that 
whenever I hear of a program that has a known but unfix- 
able bug, the chances are very large that it was written 
in C. 

I'm sure C is wonderful, and I’ve always said it might 
well be the language of choice for full-time professionals 
{although it wouldn V be mine), hut my goal is to get 
every PC owner to do some programming—and that isn V 
going to happen if they have to learn Cfirst. 

—Jerry Pournelle ■ 
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We slash interface 
development time across 
DOS, UNIX, XENIX, VMS... 

(and we can prove it!) 


C-Programmers: 
See for yourself how 
Vermont Views™ 
can help you create 
powerful user 
interfaces—whatever 
your environment! 

If you want to create sophisticated 
user interfaces—and save tremendous 
time and effort doing it—Vermont 
Views is exactly what you need. 

Vermont Views isn't just a com¬ 
mon interface package. It’s a deep, 
flexible* menu- 
driven screen 
designer supported 
by a C library of 
over 550 functions. 

It lets you create 
the ultimate user 
interfaces for 



ULLJ^ trrm l.i— ini, It _► 


complex database applications—in 
a fraction of the time it would take 
to code them yourself! 

With Vermont Views* you create 
screens interactively. Designing is fast* 
and creative* And changes—both tiny 
adjustments and huge reworks—are 
incredibly easy. 

Pull-down menus* window-based 
data-entry forms with ticker tape or 
memo fields, scrollable form regions, 
choice lists, context-sensitive 
help... All these interface objects 
(and more) are immediately 
accessible. And with Vermont Views, 
even terminal-based applications can 
have the elegant features usually 
found only on micros. 

©Copyright 1991 
Vermont Creative Software 


Fast prototypes, 
faster applications. 

With most systems, you have to 
throw away your prototypes when 
coding begins. But with Vermont 
Views, prototypes become the actual 
applications! 

Menus, data-entry forms* and all 
screen features are usable in the final 
applications without change. So not 
only do you avoid creating code 
from scratch once, you don't have 
to do it twice! 

It's the 

universal solution. 

Vermont Views 
operates completely 
independent of hard¬ 
ware, operating 
system, and database. 
Any interface you 
create can be ported 
easily among DOS, 
UNIX, OS/2, XENIX, and VMS. 

You can use Vermont Views with 
any database that has a C-language 
interlace (including Oracle, Informix* 
dh_Vista, and C-Tree). You can run 
it on PCs* DEC, NCR, HP* AT&T, 
and other systems. You don’t have 
to pay runtime fees or royalties. 
And full library source is 
available, too. 

What’s more, your DOS 
applications can have full 
mouse control* and work in 



graphics as well as text modes! 

Don’t take our word for it—put 
Vermont Views to the test. Call or 
fax now for your personal* free 
demonstration kit. It includes a DOS 
demo diskette and complete 
instructions for trying Vermont 
Views on your terminal* via modem. 
Or order Vermont Views with our 
60-day* money-back guarantee. 
Either way, youil see immediately 
that Vermont Views is a cut above 
the rest. 

Call for your 
FREE demo kit! 

800 - 848-1248 


W 


Vermont 
Creative 
Software 

Pinnacle Meadows 
Richford,VT 05476 USA 
Phone: (802) 848-7731 
FAX: (802) 848-3502 



(Please Mention 
“Offer 245”) 























If you’re a glutton for productivity, chances are 
you’re considering open systems solutions for your 
business. But much of the menu is so unfamiliar or 
limited, it’s enough to make you lose your appetite* 
The IBM RISC System/6000 w family of POWER- 
stations and POWERservers is for you. It’s as open 
an open system as you’ll find anywhere, to help you 
take a big bite out of communication barriers. With 
the RISC System/6000, you offer your suppliers and 
customers broad connectivity and management 
for IBM and non-IBM networks* And you satisfy 
your hunger for the latest leading-edge technology, 


without network or equipment upset. 

Naturally, the RISC System/6000 family supports 
all major industry standards. And it also runs a 
smorgasbord of over 3,500 key applications. But that s 
only the appetizer,The family provides the widest 
range of binary compatible systems, so you’re free to 
put the right level of machine performance and price 
at every location. 

The RISC System/6000 also serves up remarkable 
performance, capacity and value. The POWERserver 550 
runs at speeds you’d expect from a supercom¬ 
puter, but runs up a tab starting at only $58,000. And 


'Prices subject to change. Dealers' prices may vary. IBM and AIX are registered trademarks arid RISC System/QOOO is a trademark of International Business Machines Corporation. UNIX is a 
registered trademark of UNIX Systems Laboratories. HAGAR THE HORRIBLE Character^) © 1991 King Features Syndicate, Inc, © 1991 IBM Corp 

























first open system 
more to the table 
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Dther models 1 prices start below $14,000* 

4IX® the piece de resistance. To make UNIX® even 
easier to swallow, thcres AIX, I BMs UNIX operating 
system, AIX makes it a piece of cake to develop com pany- 
rtfide networked solutions. And it gives companies robust 
jperating software for enterprise-critical applications. 


Service with a smile. The RISC System/6000 comes 
with something you won’t find anywhere else—the unpar- 
illeled support of IBM. r* 1 T\ o 1 

service 24 hou^ a day, r or the Fower seeker. 


365 days a year. But then, at IBM, customer service 
and support aren’t just fillers. They’re your just desserts. 
To find out more about the IBM RISC System/6000, 
contact your IBM 
marketing rep¬ 
resentative or 
Business Partner. 

For literature, call 
1 800 IBM-6676, 
ext. 824. 
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Circle 72 on Inquiry Cord. 
































, / gives yaur 

printer die business, it oetter wear 

F the Okidata OKI 





Today, a small business has to be all busi¬ 
ness to succeed - right down to the printer 
that keeps the paperwork moving. That sin¬ 
gle printer has to pretend it’s three or four dif¬ 
ferent printers - cranking out professional- 
looking business correspondence, lengthy 
proposals, invoices, multi-part forms, payroll 
checks, envelopes, and shipping labels with¬ 
out skipping a beat. 

It's a challenge Okidata dot matrix print¬ 
ers were bom to handle. Any one of our 24- 
pin 390 Scries printers can take a whole of¬ 
fices printing demands in stride - they all 
offer the flexibility of tup, bottom, or rear 


paper feed; high-speed draft or laser-like let¬ 
ter-quality printing; varied type font selection; 
a paper-saving top-of-form rear-off feature; 
and paper-park for easy switching between 
continuous pin-feed forms and single sheets 
or envelopes. 

And to make sure your Okidata printer 
will keep priming, year after year, we build in 
dependability from the baseplate up - print- 
head wires made of the world's hardest metal, 
a closed-loop positioning system to insure 
proper alignment even after years of wear and 
tear, and a case made from the same tough 
plastic as a pro football helmet. 


Finally, we add a feature as important as 
any item on our spec sheets: the Okidata OK! 
It's nothing less than our personal pledge to 
you that every Okidata printer we sell will 
provide not only acceptable, but outstanding 
performance; not just adequate, but excep¬ 
tional value. 

In order for your small 
business to look good, ynur 
printer has to wear many 
hats. That’s why it should 
also wear the Okidata OK! 

For more information, 
call !(800)OKI-DATA* OtgMTA OK! 
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Wc don’t just design it towork.Wfc design it to work wonders: 
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NEWS 


MICROBYTES 


The PowerPC Club: Not Just a Trio 

L ast October, when Apple and IBM finally released their plans for personal 
computing for the next decade, the details were scant regarding the so-called 
PowerPC, a planned single-chip implementation of IBM’s RISC System/6000 pro¬ 
cessor Other than that Motorola would manufacture the chip using its own 0,5-mi - 
cron CMOS technology and 0.5-micron technology licensed from IBM, not much 
more was known. 

Apple, IBM, and Motorola say that they will found an industry organization 
called PowerOpen that will be modeled after the SSOpen group. The organization 
will actively solicit input (including standards definitions) from other companies in 
the industry, PowerOpen will define the instruction set for the PowerPC, the Ap¬ 
plication Binary Interface, and software interfaces. The three companies share a vi¬ 
sion that the PowerPC will support the Mac and OSF/Motif operating environ¬ 
ments. 

According to Phil Hester, director of IBM’s Advanced Workstation Engineer¬ 
ing Division, the PowerPC RISC architecture has two targets: to get functional 
chips operating in 1992 and to scale up the chip by mid-1993 so that a high-end CPU 
more powerful than the current RISC System/6000 chip set will have most of its 
functions supplied in silicon, while retaining the 128-bit internal bus that gives 
the RISC System/6000 much of its performance. By 1995, the top-of-the-iine mod¬ 
el could be capable of 500 SPECmarks. 

—Owen Linderholm and Trevor Marshall 

Editor’s note: BYTE will have more in-depth coverage of the PowerPC in the 
February issue. 


NANOBYTES 


Macronix (San Jose, CA) has com¬ 
bined a stripped-down version of 
its fax software with a MaxLite 
portable 9600- 
bps fax modem 
and a Hewlett- 
Packard 95 LX 
to create what 
could be the 
world's smallest 
operational fax 
system. Macronix had to strip out 
all hut the essential features of the 
program to fit on the HP 95LX’s 
RAM cards. □ 



Visix Software (Reston, VA)„ mak¬ 
er of the graphical Looking Glass 
environment for Unix systems, is 
offering a new development envi¬ 
ronment that makes those systems 
friendlier. The HyperCard-style 
Unix interface lets you build graph¬ 
ical front ends to command-line pro¬ 
grams. □ 


New Chip Set Puts Your Office on 
an Airline Tray 


A n innovative chip set from Cirrus Log¬ 
ic squeezes the capabilities of a mo¬ 
dem, a fax machine, and an answering ma¬ 
chine into an area that’s roughly the size of 
two postage stamps. Designed for low 
power consumption and minute form fac¬ 
tor, the two-chip set could be an ideal so¬ 
lution for bringing complete telecom¬ 
munications capabilities to notebook 
computers, the company says. 

The CL-MD1424 Communicator intel¬ 



ligent data/fax/voiee modem device set 
has the capabilities of a 2400-bps Hayes- 
compatible modem, a 14.4-Kbps Group 3 
fax transceiver, and a voice answering ma¬ 
chine. It can accept and store messages ei¬ 
ther through a standard telephone set or 
through the small speaker often found in a 
notebook computer. 

The Communicator will work in envi¬ 
ronments such as Windows 3,0 and can 
operate the modem, fax, and answering 
machine in background mode. Machines 
built around the chip set will have the func¬ 
tionality of a fax machine, an external mo¬ 
dem, an answering machine, a desktop 
computer, and a display monitor in a unit 
that can sit on an airline tray. 

The company expects to ship the first 
samples of the set in the first quarter of 
this year. At press time. Cirrus Logic 
hadn’t yet announced the names of any 
design wins, but systems using the chip 
may appear by the second half of this year. 

—D. L. Andrews 


A ROM-based version of Microsoft 
Windows 3.1 is in the works, the 
company says, ROM Windows 
will run all your applications, but 
manufacturers will be able to con¬ 
figure it to fit on machines with 
scarce resources. D 

Millions of people may soon be us¬ 
ing OS/2 every day without even 
knowing it. Unlike earlier-genera¬ 
tion machines based on proprietary 
hardware and operating systems, 
NCR’s new line of automatic teller 
machines are based on 386SX com¬ 
puters running OS/2. □ 

A report published by Interna¬ 
tional Data estimates that 3.8 mil¬ 
lion personal computers were 
shipped in the Asia/Pacific region 
in 1990, producing revenue of $12.4 
billion. The report estimates that of 
that total Japan alone accounted for 
more than 2 million personal com¬ 
puters, □ 
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Microsoft, Lotus, and Phoenix to Team Up 
on Companion PC 


L arger than a palmtop, lighter than a 
notebook, and selling faster than a 
Psion Series 3 or Hewlett-Packard 95 LX— 
that's a description that the developers of 
the Companion PC hope will come true* 
The Companion PC is intended to be the 
small, full-function computer you take ev¬ 
erywhere. 

Combining products from Microsoft, Lo¬ 
tus, Phoenix Technologies, Intel, and Chips 
&. Technologies, tire Companion PC would 
run on A A batteries and cost under $ 1000. 
Unlike notebooks* it would be so light that 
you wouldn't have to think whether or not 
to take it with you* Unlike palmtops, the 
Companion would be a general-purpose 
machine with a full keyboard, weighing 
as little as 2 pounds. For a little extra mon- 


I BM is now saying that its new operat¬ 
ing system for the 1990s, OS/2 2*0, will 
ship this March* The environment will 
have the Workplace Shell and will run 
DOS, Windows, and 16-bit OS/2 applica¬ 
tions unchanged. Windows applications 
will run side by side with DOS and OS/2 
applications on the same platform. 

But wait, you say. Didn't IBM promise to 
ship OS/2 2*0 by the end of 19917 IBM 
said it would. The system, however, would 
not have some of the functions that IBM 


A t a breakfast for press and industry 
analysts, Steve Ballmer, Microsoft's 
senior vice president, announced a delayed 
delivery for Windows 3.1, demonstrated 
Microsoft's 32-bit Windows NT operat¬ 
ing system, and explained the company's 
Windows strategy. Having once said that 
he would eat a lloppy disk if IBM shipped 
OS/2 2.0 before the end of 1991, Ballmer 
was no doubt relieved that he did not have 
to breakfast on magnetic media. 

Although all the planned features have 
now been built into Windows 3.1, it, too, 
wouldn't ship because of bugs, Ballmer 
said. Microsoft's internal estimates of the 
Windows 3*1 ship date range from an op¬ 
timistic January to a pessimistic March, 
“which might really even be April,” a 
source reported. In addition to fixing in¬ 
compatibilities with Windows 3.0 appli¬ 
cations, Microsoft will be adding the Me- 


ey, you could add a 1.8-inch hard drive or 
solid-state storage. That's the idea, at least, 
if OEMs go along with the plan* 

Phoenix, Lotus, and Microsoft have an¬ 
nounced a cooperative program to help 
manufacturers build the Companion PC* 
System manufacturers can buy an inte¬ 
grated hardware/software reference design 
and BIOS from Phoenix, license DOS 5*0 
in ROM from Microsoft, and buy ROM- 
based personal productivity software from 
Lotus* 

With all these components in hand, man¬ 
ufacturers might not have much design 
work left to do* The real work may be in 
finding buyers who can distinguish one 
Companion PC from another. 

—Ellen Lliman 


NANOBYTES 


1BM has effectively disbanded its 
Desktop Software unit. The com¬ 
pany has turned over the U.S. mar¬ 
keting and distribution rights for the 
high-end Platinum accounting and 
management system to Advanced 
Business Microsystems, XyQuest 
will market Signature, a DOS-based 
word processor jointly developed 
with IBM, and Claris now has the 
marketing and distribution rights for 
the Hollywood presentation graph¬ 
ics program* The Storyboard Live 
program is now in the IBM Multi¬ 
media Solutions division. □ 

Fox showed a technology demon¬ 
stration of FoxPro 2.0 for Microsoft 
Windows 3.0 at fall Comdex 1991. 
Likewise, Borland showed a 
glimpse of Quattro Pro for Win¬ 
dows. Borland expects to release 
Windows versions of dBase and 
Paradox this year and is now ship¬ 
ping a Windows-hosted version of 
Borland C++ 3.0. □ 

Unix Systems Laboratories has 
agreed to license Silicon Graphics’ 
Iris Graphics library. USLsay*s that 
it will support Iris GL 5*0 in its Unix 
System V release 4.1 operating en¬ 
vironment. □ 

Microsoft's senior vice president 
Steve Ballmer says that IBM has 
confused software developers with 
its Apple al¬ 
liance. “1 could 
not say this a 
year ago, but 
they are even 
less clear than 
we are on their 
future direc¬ 
tion," he said. □ 

Quarterdeck has missed its project¬ 
ed December release for its ambi¬ 
tious Desqview/X environment* 
Quarterdeck now says that it expects 
to release the environment in the 
first quarter of 1992. □ 

The Fifth International Computer 
Vims & Security Conference will 
be held March 12-13 at the New 
York Marriott and Summit. □ 


OS/2 2.0: IBM Says Hold On Tight, It’s Coming 


Ballmer: Windows 3.1 Temporarily Delayed 


has publicly demonstrated at various trade 
shows, such as the ability to run and cut 
and paste among Windows 3.0 applica¬ 
tions, an IBM spokesperson said. The ver¬ 
sion planned for last December would have 
DOS capability and the Workplace Shell, 
but it would support only full-screen Win¬ 
dows applications. The spokesperson 
added, “A number of our customers have 
said that Windows doesn't fit into their 
plans and want [OS/2] 2.0 now." 

—D. L. Andrews 


dia Control Interface and audio portions 
of the Windows Multimedia Extensions 
to the base 3.1 product. As previously an¬ 
nounced, Windows 3.1 will include True¬ 
Type, Object Linking and Embedding, 
drag-and-drop capability, and a faster, 
more robust kernel* 

Ballmer showed a misbehaved program 
called BadApp trying to crash Windows 
3.1: Instead of the dreaded unrecoverable 
applications error, the new version of Win¬ 
dows brought up a box that lets you con¬ 
tinue, save your work, and log the error. 
When the BadApp program deliberately 
hung up, a Ctrl-Alt-Del sequence let 
Ballmer close only the errant application 
and continue with the Windows session. 
Windows NT is the advanced portable 
operating system for 80x86 and Mips pro¬ 
cessors. 

—Martin Heller 
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If you write software, IBM wants 
to bring you to your senses. 


With sight, sound and motion, you can 
become a star in the biggest, fastest-growing uni¬ 
verse there is. A multimedia star in the universe 
of IBTV1 and IBM-compatible computers. 

Working with IBM MultiMedia will be ex¬ 
citing. Just look at whals been done with the 
software, "''Columbus: Encounter, Discovery and 
Beyond*" and the “Illuminated Books and Manu¬ 
scripts 1 " series. And think of the programs you 
can write combining interactive video, dazzling 


graphics and CD-quality sound. Think of the 
huge market potential that"s barely been tapped. 
With your creativity and IBM’s resources, techni¬ 
cal and marketing support, the possibilities 
are endless. 

Yes, IBM MultiMedia is designed to appeal 
to all your senses. Especially your business sense. 
Call I 800 426-9402 * _ 


to find out all the ways IBM 
can help. 


IBM is a registered trademark of International Business Machines Corporation © 1991 IBM Corp 

































Ask for genuine Inte 



or who knows what y 


If you need a math 
l coprocessor to speed your 


power applications, ask 
yourself this question; Wltich would 
you rather have sitting next to your 
Intel microprocessor—an Intel Math Coprocessor 


or something you may know nothing about? Because 
if you don’t specify Intel, that’s basically what you’re 
getting — a big question mark. With Intel, however, 
there’s simply no question. You’re getting quality. 

That’s because Intel has the longest track record 
with math coprocessors. In fact, we’ve manufactured 


©1091 Jrnel CuTfMjntEinwi i i3fl^ i-iSTand I he SX lugo are trademark* uf Intel Curporaijun. 











and sold niillioas more than all the others combined. 
And we’ve tested every one of them with the most 
exhaustive battery of tests in the industry. All to assure 
you absolute reliability. 

So ask for Intel Math Coprocessors. Or there’s no 
calculating what you’ll end up with. 


For a free information packet, including our new 
low prices, call (800)538-3373. 

intel* 

The Computer Inside.™ 


Circle 78 on Inquiry Card (RESELLERS: 79). 
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Bacteria Could Lead to Drives with the 
Equivalent of 5000 Platters 


R esearchers seeking the storage medi¬ 
um of the future have found a promis¬ 
ing source in nature. Bacteria living in salt 
marshes produce a molecule that could 
serve as a three-dimensional storage medi¬ 
um capable of holding a gigabyte of data 
per cubic centimeter. 

The protein bacteriorhodopsin (bR), 
found on the surface membrane of 
halobactenum halobium, absorbs light in a 
process similar to photosynthesis, bR ex¬ 
ists in two interchangeable 2-D states: one 
that absorbs blue light at 410 nm and one 
that absorbs green light at 570 nm. You 
can use the two bR states to store infor¬ 
mation in a binary code. 

Researchers have worked with bR films 
since 1984. Dr. Thomas Birge, director of 
the Center for Molecular Electronics at 
Syracuse University, says that he has pro¬ 
duced 1-inch-square polymer cubes, laced 
with uniformly oriented bR, “We now 
have access to a third dimension,” said 
Birge. “It’s as if you had a disk drive with 
5000 platters on it,” But since each layer is 
only 3 to 6 microns thick, the 3-D drive 
occupies almost the same space as a stan¬ 
dard drive. 

Birge begins with all the bR in the form 
that absorbs 570-nm light. To encode the 
information, he aims two infrared (1140- 
nm) lasers at a tiny region (3 cubic mi¬ 
crons containing 10,000 proteins) of the 
cube. Each laser produces photons with 
half the energy of a 570-nm beam. Where 
the two beams meet, their combined pho¬ 
tons convert the bR to its alternate form. 
“To read it, we essentially write,” said 

Apple: TrueType Is Alive 

S ometimes a company does something 
in the marketplace that users can in¬ 
terpret in exactly the opposite way the 
company intended. Such seems to he the 
case with Apple. When Apple announced 
plans last summer to build Adobe's Type 
1 font technology into a future release of 
the Mac operating system, some observers 
wondered if this meant that TrueType 
would become superfluous except Lo those 
select few running beta versions of Win¬ 
dows 3.1. 

According to Brian Lawley, product 
manager for type and text at Apple, the 
company's commitment to TrueType re¬ 
mains as strong as ever, “TrueType will 
be the design center for [Apple's] next 


Birge, “Then we monitor the effect.” As 
the bR changes forms, it emits a distinctive 
electrical signal. The bR cube is enclosed 
in glass, two sides of which are coated 
with a conducting film of indium-tin-oxide. 
Birge fires 10-ns laser pulses capable of 
altering the bR from its green-absorbing 
state lo its blue-absorbing state. The green- 
absorbing bR will change and emit an elec¬ 
trical impulse; a blue-absorbing bR will 
not. A second laser pulse returns the green¬ 
absorbing form to its original state. 

The ability to read the bR with electrical 
sensors makes the cubes less expensive 
than media that are read with optical ones, 
said Birge. The bR is harvested from bac¬ 
teria grown in culture. “If our technology 
develops the way we hope it will, the price 
you now pay for 100 to 200 MB will buy 
multigigabyte drives ” said Birge. 

The bR drives are not particularly fast, 
however. Birge found that he could not 
maintain accuracy when he moved the 
laser beams between different regions of 
the cube. He has to move the cube instead, 
resulting in a 1 -ms access time. 

Finding a fast and accurate way to move 
the cubes is one obstacle lo commercial 
production. So is scaling up the cube pro¬ 
duction. More problematic, said Birge, 
will be consistently detecting the electrical 
impulses emitted by the bR. The signal- 
to-noise ratio is now running between 5 
and 10 dB, too low for commercially reli¬ 
able signal detection. Applications could 
also be limited by the fact that bR breaks 
down at temperatures above 83°C. 

—Billy Allstetter 


and Well 

generation of type and imaging capabili¬ 
ties,” He said that the installed base of 
TrueType is now “well over a million” 
and noted that the LaserWriter Ilf and Ilg 
printers come with a built-in rasterizer. 

The whole point of the Apple/Adobe an¬ 
nouncement was to tell you that eventu¬ 
ally “Type 1 fonts will display and print 
without [your] having to buy ATM and 
use that separately/ 1 A recent coupon oiler, 
where you could get ATM and four type- 
laces from Adobe for a $7.50 shipping fee, 
is an interim solution, Lawley said. He 
said that Apple's Type 1 TrueType strate¬ 
gy is that you “should be free to choose 
either format and know that it will work,” 
—Larry Loeb and D, L, Andrews 
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Information Builders, Inc., and 
Apple have signed an agreement 
that will let IBI's Enterprise Data 
Access/SQL client/server software 
provide Macs wilh a solution for ac¬ 
cessing nonrelational data from a 
broad array of databases. □ 

Nantucket, prov ider of the Clipper 
5.0 business application develop¬ 
ment system for the PC, now offers 
a Cyrillic translation that is pro¬ 
duced in the Soviet Union, □ 

Guy Kawasaki, 

author of Selling 
the Dream . had 
this to say when 
asked if Apple's 
embrace of Ado¬ 
be spelled the 
death of True¬ 
Type; “Do 1 
think True¬ 
Type's dead? 
Well, was it ever born? Two years 
ago everybody said, 'Adobe's 
doomed. 5 Well, here it is two years 
later, and the world has reversed. 
So l guess the lesson is, if you wait 
long enough by the side of the river, 
all of your enemies will come float¬ 
ing by.” He made the comments at a 
meeting sponsored by Milwaukee's 
North Shore Computers, n 

Following layoffs of 1400 employ¬ 
ees, a $70 million third-quarter loss, 
and the departure of several key ex¬ 
ecutives, including former CEO Rod 
Canion, Compaq says that it will 
offer a line of low-cost PCs that 
may have processors from other 
chip manufacturers besides Intel. 
New CEO Eckhard Pfeiffer says 
that product design and develop¬ 
ment procedures have been changed 
to shorten development cycles and 
lower costs. □ 

UserLand Software has posted on 
major electronic networks the Fron¬ 
tier Software Development Kit. 
The SDK has sample code, libraries, 
documentation, and sample pro¬ 
grams to help Mac developers take 
advantage of Interapplication Com¬ 
munication protocols. □ 
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be here for you. And Gateway’s the only one with 
a great PC that comes in a cow-spotted box 

suitable for use as a 
• CATE WAY’S TH* rec room end table. 

Call a Gateway 2000 sales representative today 
for all the details on the Best Buy system we’ll 
build just for you. 

8 0 0 - 5*2 . 3 . 7 2 0 0 0 


j It’s really no surprise Gateway 2000 systems 
'ere singled out as Best Buys since Gateway 

l*TCOM^«'' eSYOUTHeMSrV ‘‘«'* 

ills more computers through the direct channel 
an any other PC manufacturer. This in itself is 
stament to the value Gateway 2000 offers, 
ne look and you’ll be convinced, too. 

Gateway’s the one with the best prices on 
jality, fully-loaded, high-performance systems, 
ateway’s the one with the award-winning 
irvice organization that’ll take good care of 
mr system. Gateway’s the one that’s going to 






























Shopper readers voted in record numbers: 
15,000 people cast over 100,000 votes for 


o0 „ . _ . JlWW PC USHtt . Yo 

* Computers • m©»* u Know 


For the first time in the six-year history of 
Computer Shopper magazine’s Best Buy 
competition, 
one company 

swept all of the awards in the desktop PC 
categories. At COMDEX/Fall ’91 in Las Vegas, 
Gateway 2000 was awarded Best Buy honors for 
286,386SX. 386 and 486 systems. 

"What's most meaningful about these 
awards." said Gateway 2000 President Ted Waitt, 
"is they are given by the readers of Computer 
Shopper . people who are buying and using PCs 
in the real world.” 


products in 27 hardware and software categories. 
The vote on desktop PCs was a decisive victory 
for the Midwestern firm customers call the "cow 
company.” 

According to Computer Shopper , the Best 
Buy Awards have come to symbolize the best in 
service, quality, performance, support and 
product selection. This combination gives you 
the best value on the market. 


Our thanks to Gateway’s own Semi-Gold Dancers played by employees from departments throughout the company. 









16 MHZ 286 


80286 Processor 
2MB RAM 
12MB 525'Drive 
1.44MB 3.5" Drive 



40MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with512K 
14" Crystal Scan 1024 
Color VGA Monitor 
1 Parallel/2 Serial Pons 
I PS/2 Mouse Port 
124 Kev AnyKey™ Keyboard 
MS DOS* 5.0 


$1345 


16 MHZ 386SX 


Intel® 8Q3865X Processor 
2MB RAM 
12MB 525" Drive 
E.44MB 3.5" Drive 
40MB 17ms IDB Drive 
with 32K Cache 
16-Bit VGA with 5I2K 
* 14" Crystal Scan 1024 
Color VGA Monitor 
11 Parallel/2 Serial Ports 
I PS/2 Mouse Port 
124-Key AnyKey Keyboard 
Microsoft® Mouse 
MS DOS 5.0 
MS Windows™ 3.0 


. f . 


$1445 


Intel 803 86SX Process^ 

32K Cache RAM 
4MB RAM 
12MB 5.25 H Driv 
144MB 3.5* Drive 
80MB 17ms IDE Drive 
with 32K Cache 
16-Bit VGA with 512K 
14" Crystal Scan 1024 
Color VGA Monitor 
I PamlIel/2 Serial Ports 
I PS/2 Mouse Port 
124-Key AnyKey Keyboard 
Microsoft Mouse 
MS DOS 5.0 
MS Windows 3.0 



Intel 80386 Processor 
4MB RAM 
12MB 525" Drive 
1.44MB 3.5 n Drive 
80MB 17ms IDE Drive 
with 32 K Cache 
116-Bit VGA with I MB 
14" Cry stal Sean 1024NI 
Color VGA Monitor 
11 Pantile 1/2 Serial Ports 
1124-Key AnyKey Keyboard 
Microsoft Mouse 
I MS DOS 5.0 
MS Windows 3.0 


$1895 


$1745 
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33 MHZ 386 


Intel 80386 Processor 
64K Cache RAM 
4MB RAM 
12MB 5.25" Drive 
1.44MB 3.5" Drive 
2U0SIB 15ms IDE Drive with 
64R Multi-Segmentql Cache 
16-Bit VGA with! MB 
14" Crystal Scan 1024N1 
Color VGA Monitor 
1 Pamllel/2 Serial Porn 
124-Key AnyKey Keyboard 

WJL 
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Intel 80486 Processor 
64K Cache RAM 
8MB RAM 
1.2MB 5.25" Drive 
1.44M8 3 SI Drive 
200MB 15ms IDE Drive with 
^ 64K Mulli-Segmented Cache 
L6“Bit VGA with 1MB 
lrCrysmt Scan 1024N1 
Color VGA Monitor 
1 Parallei/2 Serial Ports 
124-Key AnyKey Keyboard 
Microsoft Mouse 
MS DOS 5.0 

So 
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33 MHZ 486 EISA 


■ Intel 80486 Processor 
128K Cache RAM 
SMB RAM 
1.2MB 5*25" Drive 
1.44MB 3.5" Drive 
340MB 15ms SCSI Drive with 
128K Multi-Segmented Cache 
32-Bit EISA SCSI Controller 
16-Bit VGA with I MB 
14” Crystal Scan I024NI 
Colter VGA Monitor 
1 Pirallef/2 Serial Ports 
12^-Key AnyKey Keyboard 
Xficrosoft blouse 
MS DOS 5.0 
MS Windows 3.0 
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BEST BUYS 


I Get our 33 MHz 386 system, 
same configuration as listed, 
with a 120MB IDE hard drive 
instead of the 200MB drive. 


$2145 


I Same features as our 33 MHz 
486 system except this machine 
has 4MB RAM instead of 8, 
and a 120MB IDE hard drive 
instead of the 200MB drive 
in our standard configuration. 


$2495 


INCLUDED WITH EVERY SYSTEM: 

* One-year warranty • 30-day money-back guarantee * Lifetime toll-free 
technical support»Free on-site service to most locations*Free bulletin 
board technical support 4 Software and optional peripherals installed at 
factory ■ Software diskettes and comprehensive hardware and software 
manuals provided 

Sales Hours: 7am- 10pm Weekdays, 9am-4pm Saturdays (CST) 
Service Hours: 6am-Midnight Weekdays, 9am-2pm Saturdays (CST) 

A// prices are subject to change. Prices do not include shipping. 


Wi. 

inSifcj 


iS b 


LwJ 


0 





























NEWS 


MICROBYTES 


The Palmtop 386 Is Getting Closer 


C &T plans to add new functions and 
power to the PC/Chip, pushing further 
the level of system integration. This June, 
the F8680 will add support for VGA dis¬ 
plays, augmenting current CGA-eompati- 
ble display controllers. There will likely 
be a 386-compatible PC/Chip in 18 months. 

C&T is also exploring how the PC/Chip 
can offer programmable hardware gates, 
enabling OEMs to build PC/Chip-based 
devices that could be integrated into con¬ 
sumer electronics systems. With a pro¬ 
grammable hardware gate, for example, 
an OEM could add support for an RCA 
jack. For the consumer, this would mean a 


hand-held PC that could plug into a home 
entertainment center. 

C&T also has ambitious plans for pen 
support. According to C&T, it is working 
with Microsoft, GeoWorks, and Comput¬ 
er Intelligence on integrating pens into the 
PC/Chip environment, with Microsoft “at 
the top of the list.” C&T will support the 
32-bit interface of Go Corp.’s PenPoint 
system when a 3S6SX-compatiblc PC/ 
Chip is ready. At that time, the company 
may divide its offerings into two branches: 
the low-end PC/Chip and high-end 386- 
based solutions, 

—Ellen Ullman 


IBM and Intel Fight Back with Chip Accord: 
First Products to Ship in Two Years 


B olh IBM and Intel have taken their 
share of lumps recently: IBM has been 
late to market with new PCs that turn out 
to be ho-hum when they finally arrive, and 
Intel is beset by both 386 chip cloners and 
RISC-chip competitors. 

Now, it seems, IBM and Intel have real¬ 
ized that they are each other's best ally. 
The two companies have signed a 10-year 
technology agreement under which they 
will work together to enhance 80x86 ar¬ 
chitecture chips. Under the terms of the 
agreement, IBM w ill gain the right to man¬ 
ufacture 486 chips for internal use, as it 
has the 386. More important, IBM will be 
able to enhance current and future 80x86 
designs and use the improved versions it¬ 
self for four months before any other com¬ 
panies can have them. For IBM, which has 


lately had trouble differentiating its PCs 
from the sea of clones, this could provide 
a leg up in the market—in price, perfor¬ 
mance, or some other attribute. 

Intel and IBM estimate that jointly de¬ 
veloped products will be broadly avail¬ 
able to the industry in about two years. 
The plan of attack calls for Intel to pro¬ 
vide processor design and the 486 archi¬ 
tecture, while IBM will add its semicon¬ 
ductor and systems design expertise. Both 
companies will provide design tools. For 
Intel, the agreement is a strong response to 
challenges from 386 cloners like AMD 
and Chips & Technologies. By lapping 
into IBM's silicon expertise, Intel may be 
able to deliver advanced processor designs 
faster than the cloners can keep up. 

—Andy Reinhardt and D. L. Andrews 
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More lhan just an operating-system 
upgrade, Apple sees the new A/UX 
3,0 as the basis for the high-end sys¬ 
tems that it will be releasing in the 
future, including those compatible 
with the PowerOpen platform the 
company is developing with IBM. 
The ability to run current Mac ap¬ 
plications is crucial, an Apple 
spokesperson said. Programs run¬ 
ning on the new version look just 
like regular Mac applications. A/UX 
3.0 will also support TrueType 
fonts, the Data Access Manager, the 
new Finder, and Publish/Subscribe 
features. Balloon Help is also sup¬ 
ported. □ 


Next is acceding 
to customer re¬ 
quests for stan¬ 
dards compliance. 
As president and 
CEO Steve Jobs 
flashed a slide 
covered with an 
alphabet soup of 
Unix acronyms, 
he joked, iC l bet you never thought 
you'd hear Steve Jobs talking about 
standards.” □ 



Apple has filed an appeal with the 
Court of International Trade in 
Washington. DC., asking the court 
to reverse the imposition of a 62.63 
percent tariff on imported screens. 
Apple argues that there cannot have 
been injury wlien there is no viable 
U,S. display industry to injure, □ 


Next Moves in the Real 

I t was a busy fall for Next and Steve Jobs, 
president and CEO of Next. Following a 
speech at the Unix Expo, Jobs admitted in 
a question-and-answer session that he 
hopes to take the company public in the 
next 12 to 18 months. One week after Jobs 
told reporters that he expected to sell $60 
million worth of equipment in the last 
quarter of 1991 and that Next is profitable, 
the company announced that it would lay 
off about 30 people, or around 5 percent of 
the company's work force. While the lay¬ 
offs were certainly not a minor event to 
those affected, Next's staff trimming was 
minute compared to the hundreds of peo¬ 
ple laid off at companies like Compaq, 
The Santa Cruz Operation, Grid Systems, 


World 

and Ashton-Tate. In any case, a Next 
spokesperson said that the company con¬ 
tinues to make a profit, “but in these times, 
you can’t carry any extra weight.” 

The fact that Jobs was there at all was 
something of a surprise. Once upon a time. 
Next seemed to be trying to distance itself 
from the Unix community. Now, Jobs ac¬ 
knowledges and even accepts the idea that 
Next is a Unix company that must com¬ 
pete in the market against the likes of Sun, 
IBM, DEC, and Hewlett-Packard. In one 
example of Next's new openness, Jobs 
demonstrated a program that lets X Win¬ 
dow System-based applications run in a 
Next window. ■ 

—Andy Reinhardt and D. L. Andrews 


Philippe Kahn, chairman, presi¬ 
dent, and CEO of Borland Inter¬ 
national, says that by 1995, most 
software companies will he program¬ 
ming in C++. But the language suf¬ 
fers from a standard garbage col¬ 
lector. Object systems, he says, tend 
to fill up quickly. □ 

AI Strom berg, president and CEO 
of Verbex Voice Systems (Edison, 
NJ), a maker of speech recognition 
systems, on why the market for 
speech recognition hasn't taken off 
yet: “You can't convince people 
they need a better mousetrap if they 
don't know they have mice.” ■ 
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Whatls the business world 
coming to? 





Now all users, Macintosh and PC, 
can get their hands on some color 
without giving up great black and 
white. Hewlett-Packard makes it 
all possible with the DeskWriter C 
printer for Macintosh and now the 
HP DeskJet 500C for DOS and Win¬ 
dows applications. Impressive black 
and white. And thousands of colors. 
For only $1,095* 

The best features of HPfc DeskJet 500 


black and white printer haven’t 
changed. You’ll still get the crisp, 
clean, laser-sharp output The 300 
dot-per-inch resolution. And you'll 
still have all the built-in, scalable 
fonts and graphic capabilities that 
can make such a difference in your 
documents and presentations. 

Take all that, add a nearly endless 
choice of attention-getting colors, and 
your users have one very valuable 


partner. One lhatk a pleasure to 
work with. You just plug, play, and 
print. On plain paper or trans¬ 
parency. 

With the DeskJet 600C and 
DeskWriter C, Hewlett-Packard 
introduces a colorful new generation 
to its family of inkjet printers. A 
family that stands for affordable 
quality. Quality thatfe backed by a 
three-year warranty. 


Suggested US, list price. tin Canaria, rail 800-387-^67, Ext, 2757 ’ ‘Offer valid through January 31, lf$2. No purchase necessary; void where prohibited. G 1091 Hewlett-Packard Company FE12129 






Affordable color. 

The HP DeskWriter C printer 
for the Mac. 



And the 

HP DeskJet 500C for PCs. 



So when others ask you whatS new, 
tell them to get ready for a splash 
of color. For more interesting graphs 
and charts. For impressive cover 
pages and for compelling overhead 
presentations. All for $1,095. 

If you’d like to see some sample 
output from the DeskJet 500C or 
DeskWriter C, call 1 - 800 - 752 - 0900 , 
Ext. 2757.f Or visit your nearest 
authorized HP dealer and sign up 


for a chance to win a Caribbean 
cruise for two.** Color has finally 
arrived. 

HP Peripherals 

When itfs important to you. 

Whp% HEWLETT 
1 "KM PACKARD 
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NEWS 


FIRST IMPRESSIONS 


Psion’s Powerful 
Pocketable 

DICK FOUNTAIN 


Most people’s first reaction when l show them the 
Psion Series 3 is quite simply, £ 'I want one now!" 
This is not merely a technological gimmick. Psion 
has succeeded splendidly in designing a pocket 
computer with sufficient memory, battery life, and 
processing power to be genuinely useful. It's also 
easy to use. The Series 3 is nol DOS compatible, 
but its excellent multitasking operating system is 
far more suitable than DOS is for a pocket ma¬ 
chine. 

The Series 3 exudes quality at first sight. The 
plastic case has an attractive matte gray finish 
and pleasing contours. At 6 14 by 3 'A by 1 inch, it is smaller than an average-size wal¬ 
let. Its weight, a bit over half a pound (including batteries), makes it quite pocketable. 
Although the clamshell-style case has no latch, it is held shut by spring tension. The 
toggle effect of a clever hinge causes the battery compartment at the rear of the case 
to swing downward and act as a rest that tilts the Series 3 to a comfortable reading 
angle. 

The S-row by 40-column LCD screen occupies the upper half of the case and 


A proprietary non-DOS 
operating system 
isn't a disadvantage 
when you have a raft 
of applications in 
the palm of your hand 



The Psion Series 3 crams all the parts and pieces of a full-fledged computer into a 
palmtop package. 


rests at a shallow, fixed angle to the key¬ 
board. Psion uses Hitachi's double retar¬ 
dation film LCD technology to get high 
contrast in all but the poorest of lighting. 
Battery life is about 120 hours using two 
AA alkaline batteries; a lithium battery is 
included as backup. 

Not for Touch-Typists 

The tiny keyboard has a PC-style 
QWERTY layout, complete with twin 
Shift keys, a space bar. Control and Alt 
keys, and an inverted T cursor keypad (but 
no numeric keypad). The small square keys 
use elastomer switches and thus have short 
travel and almost no tactile feedback (an 
audio click is provided instead). The keys 
require quite firm pressure. Even the tini¬ 
est of fingers cannot touch-type on this 
keyboard. Holding the Series 3 in both 
hands and typing with two thumbs is more 
effective and very fast after a little practice. 

Both ends of the case have a hinged 
Hap that conceals sockets for Psion's pro¬ 
prietary flash memory cards, which be¬ 
have like solid-state drives called A and 
B. The machine I used came with a 256- 
KB flash memory card. You can buy flash 
memory cards of up io 2 MB or static 
RAM cards of up to l MB. The file system 
is fully DOS compatible, even though the 
Series 3 doesn't run DOS programs. 

The Series 3 is driven by a 4-MHz NEC 
V30 (80C86-compatible) processor, put¬ 
ting it in the IBM XT class in terms of 
power. The operating system and applica¬ 
tions are held in 384 KB of ROM, and you 
can choose from models with 128 KB or 
256 KB of main memory. This memory 
is employed far more efficiently than it 
would be under DOS. On the 256-KB test 
machine, l can run all seven built-in ap¬ 
plications concurrently and have a 100- 
KB RAM drive left for data. 

A Nonintimidating GUI 

The Series 3 operating system works be¬ 
hind a simple GUI that l can only describe 
as brilliant. You can switch instantly be¬ 
tween Ihe built-in multitasking applica¬ 
tions by pressing icons printed on a touch- 
pad below the screen. The leftmost icon 
(System) puts you into a program manag¬ 
er with screen-based icons. Beneath each 
icon is a list of the files associated with 
that application, which you can pick with 
the cursor bar. Pressing the Tab key brings 
up an XTree-like file manager, complete 
with wild-card filters and file tagging. The 
operating system uses DOS hierarchical 
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FIRST IMPRESSIONS 


a enjoyed the surreal experience of 
downloading my BIX mail into something 
not much bigger than a bar of soap. 


directories and filename extensions, but it 
hides these from the casual user by auto¬ 
matically associating each application's 
files with a particular extension. 

inside each application, you press the 
dedicated Menu key to access Windows- 
style pull-down menus. Most menu op¬ 
tions have key shortcuts using the Psion 
key. Psion has exhibited enormous inge¬ 
nuity in making this interface intuitive and 
orthogonal. You can cut, paste, and copy 
among all the applications via a clipboard, 
or you can bring marked text from any¬ 
where without losing the clipboard con¬ 
tents. You can also evaluate an arithmetic 
expression anywhere (e.g., in the word 
processor or database) by selecting it and 
pressing Psion-V. 

Full-Featured 
Miniature Applications 

The applications also reveal extraordinary 
attention to detail. The Series 3 word pro¬ 
cessor is powerful, with on-screen bold 
and italic, multiple printer fonts, and even 
Microsoft Word-compatible style sheets. 
There is a built-in outlining feature that 
works via styles; you can define an out¬ 
line level for each style and then hide all 
text below a given level. Pressing the Word 
button toggles hiding on and off, and so 
collapses and expands the outline. When 
wisely used, this feature compensates for 
the small screen size; I use it more as a 
way of navigating through long texts than 
as a structuring tool The Series 3 can drive 
a number of popular printers, including 
Epson, HP LaserJet, and Canon BJ-lOe, 
directly via the optional parallel cable. 

The Data application is a free-form text 
database that holds up to 4 KB per record, 
and you can optionally add field names, 
which can be toggled on and off down the 
left margin; the software is cleverly de¬ 
signed so that empty fields will not be dis¬ 
played. Placing a telephone symbol at the 
beginning of any line will allow the Se¬ 
ries 3 dialer to extract phone numbers from 
that line (DTMF tone dialing is performed 
via a small speaker under the Series 3's 
case, which you hold over a telephone 
mouthpiece). The phone dialer is cleverly 
integrated with the World application so 
that it can prefix the proper international 
code for an overseas call but omit it for 
domestic ones; you set '"Home City" in 
World to tell the Series 3 which country 
you are currently in. 

The World application is the best of its 
kind I've seen. Everybody knows how to 



display a world clock, but Psion has in¬ 
cluded a database of practically every 
country name (pre-U.S.S.R. breakup), and 
the major towns within countries too (over 
70 in the U.S.), What’s more, you can add 
your own towns, with map references, 
time-zone offset, and phone code. As you 
browse or search for a town, the cursor 
shows its position on the world map, to¬ 
gether with the local time, phone code, 
times of sunrise and sunset, and distance 
from your current home city. Travelers 
will buy the Series 3 for this feature alone. 

The Agenda application includes the 
functions of calendar, two-week planner, 
appointments diary, alarm, and to-do list. 
The one-month calendar and two-week 
time planner appear on the same screen, 
through which you navigate using the cur¬ 
sor keys. Pressing Enter switches to a day 
diary screen with slots for 14 items. You 
can repeat appointments (by date or day 
of week), and you can archive old ap¬ 
pointments instead of just deleting them 
as most time planners do. There is a sepa¬ 
rate screen for day notes, and a to-do list 
that rolls over tasks from day to day until 
you remove them. 

Communicating with the World 

You can communicate with desktop ma¬ 
chines and modems via a tiny connector on 
the left side of the Series 3, using a special 
cable with a “lump" halfway down it that 
actually contains the RS-232 circuitry and 
some ROM programs. When plugged in, 
this lump appears as drive C to the oper¬ 
ating system. When you run Psion's 
MCLink program on your desktop PC, the 
PCs drives (named REM::A:, REM::C:, 
and so on) become directly accessible from 
the Series 3 as a full network-style remote 
file system. Drive C also contains a com¬ 
munications program with a full script lan¬ 
guage based on OPL and prewritten scripts 
for BIX, CIX, MCI Mail, and more. I en¬ 
joyed the surreal experience of down¬ 
loading my BIX mail into something not 


much bigger than a bar of soap. 

The Psion Series 3 is the first pocket 
compuLer that I've found genuinely use¬ 
ful, and I shan't leave the house without 
mine. One criticism is that Psion's flash 
memory cards are not PCMCIA compati¬ 
ble; however, I don't believe this will 
prove fatal. Most users will find that a 
flash memory card is more like a perma¬ 
nent expansion than a removable medium 
and will not be purchasing any in quantify. 
I find that the 256 KB of internal memory 
and a single 256-KB flash memory card 
handle all my business easily, using my 
desktop PC to back up and archive. The 
Series 3 won't replace a notebook PC for 
power spreadsheet users, but it might re¬ 
place the rest of the contents of their brief¬ 
cases. ■ 


Dick Fountain is a BYTE consulting editor 
based in London. You can contact him on 
BIX as “dkkp” 


THE FACTS 


Psion Series 3 
with 128 KB, $425; 
with 256 KB ,$495 
Options: Serial cable for PC 
and Mac file transfers, $99 
Internal RAM; 128 KB, $150; 
512 KB, S420; 1 MB, $625 
Flash EPROM: 128 KB, $105; 
256 KB, $150; 512 KB, $255; 

I MB, $420; 2 MR, $775 

Psion, Inc. 

118 Echo Lake Rd. 

P.O. Box 790 

Watertown, CT 06795 

(800) 548-4535 

(203) 274-7521 

fax: (203) 274-7976 

Circle 1209 on Inquiry Card. 
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Bookshelf Goes Multimedia 


A vailable since 1987, Mi¬ 
crosoft's CD-ROM-based 
Bookshelf has become an in¬ 
valuable reference toot for writ¬ 
ers and students. Us dictionary, 
thesaurus, and other sources 
have been reason enough for 
thousands of people to invest 
in a CD-ROM drive. Microsoft 
Bookshelf for Windows is the 
next generation* adding the 
splash of multimedia sound, 
graphics* and animation—as¬ 
suming you have a multimedia- 
ready PC. 

Bookshelf for Windows con¬ 
tains both plain-vanilla DOS 
and Windows versions of the 
program, so you don't need 
multimedia facilities in order to use it* 
Both versions contain The American Her¬ 
itage Dictionary, Bartlett 5 Familiar Quo¬ 
tations , The Concise Columbia Dictionary 
of Quotations, The Concise Columbia En¬ 
cyclopedia , Roger's H: The New The¬ 
saurus , and The World Almanac and Book 
of Facts . The Windows version, which 
lakes advantage of Microsoft's new Mul¬ 
timedia Extensions for the graphical en¬ 
vironment, also contains an electronic ver¬ 
sion of The Hammond Atlas of the World * 
And that's the first him of this rendition's 
greater powers. 

The DOS version of Bookshelf has no 
atlas because it can't do graphics: It's a 
text-only product. The atlas included with 
Bookshelf for Windows has, among other 
features, topographic maps of any region of 
the globe you choose, shown in 256-color 
VGA resolution. Other animations can be 
found in the encyclopedia; some are ac¬ 
companied by sound lectures that explain 
and augment the video. The mouse can be 
used to jump to any part of the animation 
as well as to control the speed at which it 
plays back, and all the animations in the 
encyclopedia can also be accessed direct¬ 
ly from a list of animations at the top of the 
“book." 

1 particularly enjoyed one listed as Solar 
System, which shows the planets revolving 
around the sun, as well as the movements 
of comets and meteoroids. A voice-over 
lecture describes the action, Sound is also 
a feature of the dictionary* It will pro¬ 
nounce the word for you if you click on a 
megaphone icon in the upper left comer 
of the definition screen. 

Information searches are also possible 
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with both versions of Bookshelf, but here 
again the Windows version is more flexi¬ 
ble. It lets you search all the books at once 
or deselect some books. The DOS version 
allows searches only across like books 
(he., the quotation books or the encyclo¬ 
pedia and almanac) for specific terms. The 
Windows version also allows searches by 
keyword or topic. 

Further, because Windows allows mul¬ 
titasking, it's possible to cul and paste in¬ 
formation from a Bookshelf book into any 
other active Windows application* And 
that brings me to another neat feature of 
Bookshelf for Windows: QuicKeys. Es¬ 
sentially a macro generator, QuicKeys is a 
separate application that comes with Book¬ 
shelf and is installed by Setup. It lets you 
define key combinations that Lake you di¬ 
rectly from any active Windows applica¬ 
tion to a Bookshelf book and begin a 
search for whatever word is highlighted 
in your application. Each book has a 
unique key combination. Using QuicKeys 
lets you avoid using the Bookshelf group 
window to access any of the books. 

Also included in Microsoft Bookshelf 
for Windows are two features that make 
the package more useful the more you use 
it* Annotations let you add your own per¬ 
sonal notes to any topic in any book. (You 
can also copy annotations to the Clipboard 
and use them elsewhere in Windows.) 
Bookmarks, as the name implies, let you 
mark a location, setting up a list of fre¬ 
quently accessed topics anywhere within 
Bookshelf. This lets you go directly to the 
topic at any time without having to go 
through the whole search process again. 

Bookshelf for Windows is easy to use, 


but there's a lot to it. To help 
you get started, there's a well- 
designed and extensive tutori¬ 
al that (not surprisingly) makes 
extensive use of multimedia. 
Needless to say, multimedia 
is in its infancy. Microsoft says 
that more features are on the 
way in the next version. Ac¬ 
cording to David Cornfield, 
lead engineer/program man¬ 
ager for Bookshelf, proposed 
changes include programwide 
support for 256-color graph¬ 
ics, instead of the 16-color 
graphics that are now found 
everywhere but in the topo¬ 
graphic maps* The mix of 
books on the next release of 
Bookshelf for Windows may also change. 

For now, to run Bookshelf for Windows 
in all its glory, you need Windows 3.0 with 
Multimedia Extensions 1.0, MS-DOS 3.1 
or higher, Microsoft CD-ROM Extensions 
2.2 or higher, a CD-ROM drive, and an 
audio card (e.g.. Media Vision’s Pm-Au¬ 
dio Spectrum or cards made by Ad Lib)* 
Bookshelf for Windows works without 
Multimedia Extensions and the sound card, 
but you won't get those fun animations or 
voice-overs* 

Microsoft Bookshelf for Windows is an 
intriguing hint at the future possibilities 
of multimedia. While the sound and graph¬ 
ics are entertaining, they're only a small 
part of the program. Still, the wealth of re¬ 
sources on the Bookshelf CD-ROM makes 
it a truly useful—and highly recommend¬ 
ed—tool, whether your PC has multimedia 
capabilities or not. 

—Robert E, Calem 


THE FACTS 


M it rmo ft Bookshd f for W i n dows 
$149; upgrade from DOS version, 
$49.95 

Microsoft Corp. 

I Microsoft Way 

Redmond, WA 98052 

(800) 426-9400 

(206) 882-8080 

fax: (206) 883-8101 

Circle 1210 on Inquiry Card* 
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Unprecedented 32-Bit 
Programming Power in a S’ 


is 

SI 

SI 

SI 

SI 

SI 


WATCOM C8.5/386 

* 100% ANSI C Optimizing Compiler 
Tools set components: 

* Protected-mode version of Compiler 

* Royalty-free DOS Extender with VMM 
support • Licensed Components of the 
Microsoft Windows SDK * Interactive 
Source-Level Debugger • Linker 

* Protected-mode version of Linker 

* Profiler * Object Code Librarian 

* Object Code Disassembler • MAKE 
Facility * Patch Facility * Object Module 
Convert Utility * Windows Supervisor 

* Bind Facility for Windows Applications 

* 386 Run-time library object code 

* Special 32-bit libraries for Windows API 
■ 386 Graphics Library for Extended DOS 
applications * 386 Run-time libraries for 
Windows 

Abo available; 

WATCOM FORTRAN 77/386 
Includes 100% ANSI FORTRAN 
optimizing compiler and all tool set 
components listed above for C8.5/386- 

Platforms 

Host environments; 

DOS, Extended DOS, Windows DOS 
box, OS/2 LI or later 
Target environments; 

Extended DOS, Windows, Windows 
DOS box, AutoCAD ADS, embedded 
systems 

Novell's Network C forNLM's includes 
C8.5/386 

Price: $995 

1-800-265-4555 

WATCOM 

415 Phillip Street, Waterloo, Ontario, Canada 
N2L 3X2 TeL (519) 886-3700 Fax (519) 747-4971 

WATOOM C and Ughtncns Device air tmdcnwks of WATCOM 
Systems Inc. DOV4G and DOS/lftl arc trademarks of Rational 
Systems Inc. Other Trademarks arc ihc puberties ctf thdr respective 
* Copyright 1991 WUCCM PitflLtis Inc. 


100% ANSI and SAA compatible; 

C8.5/386 passes all Plum Hall Validation 
Suite tests. 

Comprehensive tool set includes a 
debugger, linker, profiler and much more. 
Microsoft extensions simplify porting of 
16-bit source. 

DOS extenders supported include 
Phar Lap, Rational and Ergo. 

Extensive third party support includes 
products to help with windowing, 
communications, C++ development and 
graphics. 

AutoCAD ADS development and 
debugging support. 


DOS Extender Features 
C8,5/386 includes DOS/4GW, a 32 bit 
DOS extender developed by Rational 
Systems and based on the industry¬ 
leading technology of DOS/16M, Key 
features include: 

• Royalty-free runtime license 

* Virtual memory support up to 32Mb 

• 25K real mode memoty footprint 

* DPMI support (DOS, Windows DOS 
Box, etc.) 

■ VCPI and XMS (himem.sys) compatible 


32-bit Windows Kit 
Develop and debug true 32-bit GUI 
applications and 32-bit DLL's. Using 
32-bit addressing, GUI applications can 
exploit the flat memory model to 
overcome inherent Windows memory 
constraints. Straightforward memory 
allocation makes Windows application 
development easier. Key components 
include: 

* Supervisor for executing 32-bit 
applications and DLLs under Windows 

• Debugger for 32-bit applications and 
DLLs under Windows 

* Licensed Microsoft SDK components 

* Access to Windows API from 32-bit 
code through special libraries 

• 387 math co-processor emulation 

• 32-bit C library for Windows 


WATCOM C8.5/386 OpU 
Compiler and Tools includes: 


Royalty-free 32-bit DOS 
Extender 


True 32-bit Windows 
GUI Application Kit 

Fast, Tight, Reliable 
32-bit Code Optimizer 

Licensed Microsoft 
Windows SDK 
Components 

Interactive Source-Level 
Debugger 

Execution Profiler 













It’s Also More Rowe 


Introducing The 40MHz Am386™ Microprocessor— 
The Speediest 386 On The Planet 


It looks like a mild mannered 386. In fact 
it is: A genuine, plug-in replacement for the 
i386. Except it's faster. Burns less 
power. Costs no more. And it’s avail¬ 
able now. 

The Am386DX-40 microprocessor 



can transform any ordinary 33MHz system 
into an invincible, 25% faster, 40MHz Am386 
system. So you can easily offer the 
world's fastest 386 performance. 

It's not only super-fast it's also 
super-efficient, thanks to its truly static 


90! Thompson Pt3CB. TO. Eg* 145?, 5unnyralt CA 9<lti6& t 1991 Advanced M Irio Devices. Inc, AmTRG Is a tradEmarii of Advanced Micro Devices. I nc All brand pr prpduct names mentioned are trademark or nepstered trademark oF iheir respective holders 








ul Than A Locomotive. 


operation. That means even notebooks 
and palmtops can attain breakthrough 
performance. 

Best of all, the 40MHz Am386 micro¬ 
processor is available now, available to 
everyone, and available at surprisingly low 
prices. How's that forTVuth, Justice and 
the American Way? 

So find a phone booth and call AMD 


at 1 - 800 - 222 - 9323 . And let the world's 
fastest 386 come to your rescue. 

a 

Advanced Micro Devices 

<c We’re Notour Competition” 
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The Pac Is Back 



G ood ideas don’t always be¬ 
come successful immedi¬ 
ately—if ever. Sometimes it 
takes a while. Such is the case 
with Tandon’s Pacfl computer. 

As Yogi Berra is purported to 
have once said, ‘‘It’s deja vu 
all over again,” If the boxlike 
module that's sticking out of 
the computer in the photo looks 
familiaT, that’s because Tan- 
don introduced the Pac hard 
drive concept way back in 
1987. 

It sounded like a great idea: 
shock-mounted hard drive car¬ 
tridges that could be moved 
from machine to machine or 
locked away overnight. Al¬ 
though Tandon sold quite a few 
of them to government agen¬ 
cies and in the international 
market, the Pac never went 
over as a mass-market item, 
largely because the original ver¬ 
sion used the 5%-inch floppy 
drive that was standard back 
then, making the Pac large and clunky. 

Technology has finally caught up with 
the Pac idea. The new Pacs are smaller, 
lighter, and easier to handle because they 
use 3'^-inch drives. In addition, today’s 
hard drives are considerably more reli¬ 
able and shock-resistant. Better late than 
never. 

More and more hard drive makers are 
introducing removable and transportable 
hard drives, in a variety of forms. But Tan¬ 
don was there first, and it’s obvious that it 
has done a great deal of work to perfect 
the concept. 

The MFM and RLL drives used in earli¬ 
er Pacs have been replaced with higher- 
performance SCSI drives. Both the 40- 
and 400-MB drives in my review unit had 
respectable average access times of about 
18 ms. 

You can’t eject the drives until they’ve 
spun down and (automatically) parked 
their read/write heads. You can also use a 
software command to keep the drives 
from being ejected by an unauthorized 
person. 

But there’s more, Tandon has integrated 
the Pac idea into a system that can truly 
be called modular. Unlike the raft of com¬ 
petitors that let you easily upgrade just the 
processor, the PacII uses a building-block 
approach that lets you tailor a system ex¬ 


actly to your needs. Need a more powerful 
processor? Plug in a new card. A larger 
hard drive? Plug in a new Pac. You can 
even add a second dock for an additional 
Pac. Even the floppy drives are modular. If 
you need a second one, it snaps on atop 
the PacIX’s case. 

The PacII’s processor, as with so many 
other “expandable” systems, is on an add¬ 
in card that contains the necessary periph¬ 
eral electronics for the processor that you 
are using. The processors range from a 
386SX/16 up to a 486/33. (A Tandon 
spokesperson said that a 486/50 should be 
available by die time you read this.) Prices 
for the individual processor module up¬ 
grades weren’t available at press time, but 
Tandon has promised to price them so that 
upgrading doesn’t cost you as much as a 
brand-new system. 

The PacHis a solidly built, high-quality 
system. Obviously, to make the system as 
modular as it is, Tandon had to design it 
from the ground up, and the quality shows. 
Priced not much higher than your garden- 
variety generic clone, the PacII is engi¬ 
neered and built completely by Tandon. 
The system that I tested came with a 
486/33 processor and both 40- and 400- 
MB hard drives, BYTE Lab benchmark 
results were solidly in the midrange of 
what I’d expect for a well-engineered sys¬ 


tem, neither the fastest nor 
slowest we’ve measured. 

The importance of system 
expandability is the subject of 
lively debate in the PC com¬ 
munity, Every company with 
an expandable system also has 
surveys showing that virtual¬ 
ly everyone wants to upgrade 
his or her system regularly. 1 
tend to doubt it, especially with 
systems that upgrade only the 
processor. Many users need a 
faster and higher-capacity hard 
drive before they need a new 
processor. 

Tandon’s full-system ex¬ 
pandability design makes a lot 
of sense, and the PacII looks 
like it’s destined to become the 
system of choice for users who 
want the option of essentially 
snapping together systems 
from matched parts and pieces. 
It’S especially attractive for 
corporate environments, where 
a central store of expandable 
and interchangeable parts can be kept 
ready for instant access. 

Then there’s the hard drive concept. It 
looks like its time has come, Tandon will 
also have internal (InPacII) and external 
(SidePacII) docks for Pacs that will let you 
add Pacability to existing systems. If you 
have systems in several locations, carry mg 
a Pac (they weigh from 2.7 to 4,4 pounds) 
with all your work between locations is a 
logical match to the way that many of us 
do our work these days. 

—Stan Miastkowski 
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Introducing the first 
486SX laptop computer 
that comes in 256 colors. 



NEC is a tvoftd leader 
in virtually every category 
of imaging technology: 
from the brilliant 
displays on our laptops, 
to our MultiSync* 
monitors, odor thermal 
printers, CD-ROM 
readers and more. 


The new ProSpeed* 486SX/C laptop is a breakthrough made possible only by NEC’s 
mastery of active matrix color display technology: the first 486SX laptop computer 
with a TFT screen capable of displaying 256 colors at 640 x 480 resolution* 

The result: some of the most brilliant, photographic-quality images you’ve ever seen 
on any computer screen, laptop or otherwise. It also puts on an equally spectacular dis¬ 
play of power, thanks to an Intel' 486SX™ microprocessor running at 20MHz, a 120 or 
200MB hard drive, and the first 32-bit EISA bus to be found on any laptop. Add to that 
its full-size keyboard, and a full complement of ports, and you have the perfect solution 
for any application requiring massive amounts of power—from software demonstrations 
to sales presentations, complex graphs and diagrams to CAD-CAM, and beyond. 



Because ^ is the way you want to go, f M * 

JVfiW 


CMC 

computer? and Corornunicfltfwii For mono information,, call 1-8QO-NEC-INF0. 
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This Lunchbox Isn’t for Twinkies 



I f you plan to buy the Dolch 
P.A.C. 486-50E portable 
computer, you'd better have 
some serious work for it to do. 

With its 50-MHz 486DX pro¬ 
cessor, 8 MB of RAM (ex¬ 
pandable to 32 MB), and a 
standard 200-MR SCSI hard 
drive with a caching controller, 
the 18-pound 4S6-50E is de¬ 
signed for people who often 
bite off more than they can 
chew. 

On the outside, the 486-50E PSry , 
is the same Dolch P.A.C. 
weVe reviewed before. The re¬ 
movable keyboard is a cross 
between the classic 84-key 
IBM AT keyboard and the Enhanced mod¬ 
el. Twelve function keys run across the 
top, and the Escape key is pan of the com¬ 
bined cursor/numeric keypad. The stan¬ 
dard gas-plasma monochrome display is 
sharp and clear. I was able to use this com¬ 
puter for hours without a hint of eyestrain. 
If you prefer, the 486-50E is available with 
a Hitachi active-matrix thin-film-transistor 
color LCD (see “Full Color Comes to 
LCDs,” August! 991 BYTE). 

Pop open the lid, and you 1 II find that the 
486-50E is no cream puff. The mother¬ 
board has the 50-MHz 486 processor (a 
128-KB cache is optional), eight SIMM 
sockets, three ISA slots, and three EISA 
slots. Of these, three slots are used by sys¬ 
tem boards: One holds the EISA SCSI con¬ 
troller with a 4-MB RAM cache on-board, 
another has the 16-bit VGA card (with 1 
MB of video RAM), and the third has the 
serial/parallel interface. Getting to the slots 
to add boards is a simple matter of re¬ 
moving three screws. The 225-watt pow¬ 
er supply should be more than ample for 
any boards you’re likely to add. 


The 486-5QE comes standard with a Con¬ 
ner Peripherals 200-MB SCSI hard drive 
and a 31/s-inch 1.44-MB floppy drive. 
There’s no room to add further storage, 
but you can buy the machine with a larger 
hard drive. I found the 200-MB drive and 
the 4-MB caching controller to be an ef¬ 
fective combination. 

Have you ever seen Windows run in real 
time? The 486-5QE is the only machine 
that Eve seen run Windows without no¬ 
ticeable delays. The CPU is running only 
50 percent faster than a 33-MHz 486, but 
it seems much faster than that. On the low- 
level BYTE benchmarks, the 486-50E 
turned in excellent results. I tested it next 
to a My lex-made 486/33. With a Compaq 
Deskpro 386/20 *s performance as 1.0, the 
Mylex 486/33 had a CPU index of 3.49; 
the 486-50E had an incredible 4.42. The 
FPU index of the Mylex was 4.61; the 486- 
SOE’s was 6.91. 

When you stop to think about it, this lat¬ 
est addition to Dolch’s product line seems 
just a bit eccentric. The thought of cart¬ 
ing a S17,000 computer through the slings 


and arrows of everyday use 
makes my head spin. (Can you 
imagine anyone checking this 

machine as airline baggage?) 
But obviously, there are uses 

for a portable computer whose 
processing would have been 

unthinkable just a couple of 
years ago. It's obvious overkill 
for garden-variety computing 
tasks like word processing and 
■ spreadsheets. 

Face it, this is a machine for 
power users and those affluent 
“early adopters” who want the 
latest and greatest status sym¬ 
bol. I wish I had the bucks and 
an excuse to buy one. 

With the P.A.C. family of portables, 
Dolch has hit upon a combination of fea¬ 
tures and performance that works. At 
$16,995 for the basic model, the 486-50E 
isn’t a machine for everyone. IDs expen¬ 
sive, and the 50-MHz processor is going to 
spend a lot of time idling unless you do 
serious CAD, datahase, or modeling work. 
But for users with caviar tastes, the Dolch 
P.A.C 486-50E is a machine to savor. 

—Howard Eglow stein 


THE FACTS 


Dolch P.A.C 486-50E 

$16,995 

Dolch Computer Systems 
372 Turquoise St. 

Milpitas, CA 95035 

(800)538-7506 

(408) 957-6575 

fax: (408) 263-6305 

Circle 1 21 2 on Inquiry Card. 


More Than the Sum of Its Parts 


R emember “integrated software”? That 
term was all the rage a few years ago 
and then (thankfully) died a quick and mer¬ 
ciful death. It sounded great in theory: Ap¬ 
plications worked together in a supposed¬ 
ly seamless manner, letting you easily 
switch among common applications and 
share data. Most of the integrated pack¬ 
ages quickly disappeared because the in¬ 


dividual applications often lacked key fea¬ 
tures and getting them to work together 
seamlessly was seldom easy. 

After all these years, Tve finally used a 
truly integrated software environment. And 
somehow Fm not surprised that it’s for 
the Mac. Claris, Apple’s software sub¬ 
sidiary, has just released ClarisWorks, 
which integrates word processing, graph¬ 


ics, spreadsheets, charting, database man¬ 
agement, and communications into an ap¬ 
plication that is really and truly seamless. 
And it works. 

The beauty of ClarisWorks is that it 
doesn’t force you to switch among vari¬ 
ous “modules.” Instead, you can access 
all the tools and features from within a 
single document simply by clicking on 
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The time is now to catch the Corel CD-ROWI wave! With this unbeatable upgrade offer* there’s no better time to move up to the 
convenience and flexibility of CD-ROM. CorelDRAW 2.01 on CD-ROM is here with all of CorelDRAW's incredible features as well as 
over 10,000 award-winning clipart images and symbols in both .CDR and .EPS file formats. Replacing over 500 floppy disks, this 
CD-ROM saves you time, money, and improves your productivity. Installation is a breeze! 


BUNDLE INCLUDES: 


CorelDRAW 2.01 
on CD-ROM 


a I High Performance 

fa I Panasonic CD-ROM Drive 


Now even more power, versatility and new features are yours 
with CorelDRAW on CD-ROM. Over 10,000 clipart images 
and symbols are included from the libraries of the leading 
clipart companies in the industry. All this clipart is 
uncompressed so that it can load up to 10 times faster than 
the diskette version. Also added are 50 new fonts taking the 
total to over 200! The entire program can run directly from 
CD-ROM saving you valuable space on your hard drive. 

► TOTEM GRAPHICS -1248 full color, sophisticated images from 13 
different subject areas: business, sports, holidays, birds, animals, fish, 
food, flowers, insects, nautical, transportation, tools and hardware, 
women. 

^ ARTRIGHT IMAGE PORTFOLIOS - 3500 award-winning realistic, thematic 
images: people, all the flags of the world plus individual state and 
historical flagsspace, finance, machinery, medical, technology, 
arts/entertainment, background/seasonal, borders, animals and more. 

• Incredibly slick stylized images with incredible attention to detail .' rijn 

PC Magazine 4 ^ 

► MAPART from MICROMAPS -140 highly detailed maps: states, countries, 
continents, and the world at a glance. 

► ONE MILE IIP -1300 military and government based images, symbols, 
insignias, etc., including the Presidential Seal. 

► LIFEART - 330 detailed medical clipart images from TechPool Studios. 

► IMAGE CLUR - over 1000 fun graphics and SO top-quality fonts. 


The Panasonic CD-ROM drive is available as an 
internal or external model and is compatible with 
any industry standard CD-ROM media format. 
Key features are: fast access time, embedded 
SCSI interface, head-phone output jacks, and 
adjustable volume control. 


a I CorelDRIVER / CD-ROM 
w l Interface Kit 


CorelDRIVER tor CD-ROM is the latest addition 
to Corel’s industry-leading family of optical 
storage interface products. Also included is Corel 
CD-AUDIO (to play your musical CDs) and other 
useful utilities. 


PLUS!- 

• COREL'S own 250 full color clipcharts for business presentations. 

• CorelDRAW in 5 languages: English, French, Dutch,Spanish, and 
German, all on one disk. 

• New on-line help and free demo program. 

• CorelDRAW in both OS/2 and Windows versions. 


CtCOREL 

TEL: (716)423*8200 

(Can)TEL: (613J728-8200/FAX: (613)728*9790 

Enter now anti win monlhly in the CorelDRAW SI , 000,000 World Design Contest ! 



*$14S5 FOR INTERNAL CD-ROM DRIVE BUNDLE 
$17511 FOR EXTERNAL CD-ROM DRIVE BUNDLE 

'AVAILABLE FROM LtADINS DISTRIBUTORS 
AND DEALERS 

■ LIMITED-TTMF OFFER 
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$2,995 


*4,\9S 


’Performance Enhancements; Within the first megabyte of memory, 384 KB of memory is reserved for use by the system lo enhance performance, Can be optionally disabled. All prices 
> Leasing arranged by Leasing Group, Inc, in Canada and Mexico, configurations and prices may vary. j 386 and the Intel Inside Logo are trademarks of Intel Corporation. Other trade- 
and trade names other than its own, Shipping, handling and applicable sales tax not included in the price. For information on and a copy of DelLs 30-day Tola! Satisfaction Guarantee 









and specifications are subject to change without notice. Dell cannot be responsible for errors in typography or photography. ""Paymenl based an 36-monlh, open-end lease, 
marks and trade names are used to identify the entities claiming the marks and names or their products, Dell Computet Corporation disclaims any proprietory interest in trademarks 
and limited warranty,, please write to Dell USA Corporation, 9505 Arboretum Boulevard, Austin, Texas 78759’7299, ATTN: Warranty, r 1991 Dell Computer Corporation. All rights reserved 


WAS A 
OTEBOO 


Kr 


*1,899 


If the one on the right 
immediately caught your 
eye, we don't blame you. 
After all, who wouldn't 
jump at a great bargain? 


But if it's just the price 


that surprises you, listen 


THE NX20 FROM DELL 20 MHi i386SX SYSTEM 
SYSTEM INCLUDES 41) IWLi HARD DRIVE . 
VOA BLACK AND WHITE DISPLAY AND 7 MBRAM' 


this: the NX20 from Dell is the most notebook you can get 
anywhere for $1,899. 

Weighing in at just 6.8 pounds, Hie NX20 is packed with 
features normally found on more expensive machines. Like a 


3.5" floppy drive and a big 8.5" VGA black and white 


WOULD Yt 


S H 
U 


On the road, this trttfe powerhouse packs all the 
that an i386’”SX system running at 20 MHz can deliver 
to complement that powei; there's 2 MB of RAM expandabl 
to 6 MB and a choice of 40 or 60 MB hard drives. 

So why choose between quality and economy when you 
can get both by choosing the NX20from Dell? Call us today. 

Because decisions this simple don't come by everyday. 


TO OHKR, CALL PLEASE REFERENCE #T1EI7 


800 - 225-4895 


DELL 


HOURS. 7AM.9RM.CtM-F 0AM-4PMCTSAT IttAM 3PMCTSUN 


IN CANADA 800 663-3021, IN MEXICO 95-BDQ-O10-0664 


COMPUTER 


CORPORATION 
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icons in a toolbox. For you PC 
aficionados, it's not unlike Mi¬ 
crosoft's Object Linking and 
Embedding, which will be an 
integral part of Windows 3.1, 
except that, in ClarisWorks, if s 
here now. 

Even though the term object 
has been much overused of late, 
it does much to explain how 
Claris Works does its job. Each 
application is an object that 
communicates with other ob¬ 
jects from a document, which 
is the basis of ClarisWorks. A 
document doesn’t necessarily 
have to be text; you can start 
out in any application and add 
other text, graphics, calcula¬ 
tions, or charts to it at any time, 

ClarisWorks sells for a very reasonable 
$299, so you wouldn't expect each appli¬ 
cation to have every feature under the sun, 
and they don’t. But I don’t see that as a 
problem. Raging featuritis is a big problem 
in the software industry, with the vast ma¬ 
jority of users never needing anything but 
a small subset of the features in their nu¬ 
merous—and expensive—packages. 

In fact, each individual module in Claris- 
Works is a subset of a well-known Claris 
application (e.g., Mac Write Pro, MacDraw 
Pro, Resolve, and FileMaker Pro). If s how 
Claris picked the mosl-needed features 
and got them to work together that’s the 
real news here. 

Overall, ClarisWorks gives you the 
Mac’s WYSIWYG approach in all the 
modules. The word processor is more a 
desktop publisher than just a way of getting 
words on paper. Besides having a spelling 
checker and thesaurus, it allows advanced 
layout functions (e.g., multiple columns). 
The spreadsheet has 96 built-in functions, 
more than most folks will ever need. And 
you can create and save your own. Of 
course, l he charting application lets you 
create a variety of charts and graphs from 
the data. 

Even though l do the vast majority of 
my work with words, one of the interesting 
things l found about ClarisWorks is that I 
kept gravitating to its graphics capabilities. 
Of course, Mac users tend to be a visually 
oriented group, trained from that ubiqui¬ 
tous Mac GUI on up. The Claris folks have 
made it so easy to integrate graphics ele¬ 
ments into your documents (whatever they 
may be) that I found myself making charts 
from boring spreadsheets and popping pic¬ 
tures into documents. That surprised me. 


because (as a writer) I normally don't think 
in graphical terms. It’s obvious that get¬ 
ting you to think graphically is a key aim 
of ClarisWorks. Even if you’re not graph¬ 
ics-oriented, ClarisWorks will subtly ease 
you into it. It’s not touted as a presenta¬ 
tion graphics package, but that's another 
thing that it shines at. J used ClarisWorks 
to quickly whip together a presentation 
and print it to overhead transparencies on 
my laser printer. 

The Oat-file database uses FileMaker’s 
“book” metaphor, which fve found to be 
incredibly intuitive. And the communica¬ 
tions package has all the features I’d ever 
need for communicating via modem. 

ClarisWorks comes with a number of 
helpful manuals, but 1 found that 1 seldom 
needed to pick them up. Thai’s because a 
Hyperhelp system keeps all the help you’ll 
ever need on-line and easily accessible 
from anywhere in the package. There’s 
also an on-line tutorial that’s designed for 
first-time Mac users. One manual that I 
did find particularly useful was a small 
book intriguingly titled Possibilities. It’s 
full of ideas for using ClarisWorks for day- 
to-day work. 

One of the features I like best aboul Clar¬ 
isWorks is a selection of over 20 XTND 
translators. These let you open, insert, save, 
and edit files from a wide range of the 
most popular applications across different 
platforms. Because ClarisWorks is so use¬ 
ful, I found myself importing documents 
from PC-based applications, working on 
them, and exporting them back to our in- 
house network. 

This package isn’t designed to be all 
things to all people, but it’s perfect for a 
wide variety of users, from small- to medi¬ 


um-size businesses to students. 
It’s also perfect for users of the 
newest Mac portables, since it 
lets you cany all the most-used 
applications in a minimum 
amount of disk space. New 
Mac users will also find Clar¬ 
isWorks a perfect place to get 
started. You can be doing pro¬ 
ductive work with your Mac 
minutes afler opening the box. 
And for those who are destined 
to become true power users 
and eventually might need the 
advanced features in other 
Claris packages, ClarisWorks 
is a perfect training ground. 

Of course, ClarisWorks isn’t 
the only integrated program 
available for the Mac, but I 
have to conclude that it’s far and away the 
best, Claris is serious about harvesting the 
universe of Mac users who are currently 
with competitors. If you use Microsoft 
Works, Symantec Great Works, or Rag- 
Time, you can upgrade to ClarisWorks for 
$99. (The same holds true for Apple Works 
users.) 

I’d estimate that all but the most feature- 
hungry Mac users will be able to get 99 
percent of their work done using Claris¬ 
Works. The package works on all Macs 
from the Plus on up and is System 7.0 
compatible. I tested the prerelease version 
on a Mac SE/30 and found it to be very fast. 

I have both a PC and a Mac on my desk, 
and I must admit that my Mac was for¬ 
merly used for a small portion of my work¬ 
day, But since I installed ClarisWorks, 
that’s changed. If you want to get some 
work done without hassling with multiple 
packages under various GUIs, ClarisWorks 
is the best excuse I’ve seen yet to go out 
and buy a Mac. 

Stan Miastkowski 


THf FACTS 


ClarisWorks 

$299 

Claris Corp. 

5201 Patrick Henry Dr. 

P.O, Box 58168 

Santa Clara, CA 95052 

(800) 544-8554 

(408) 987-7000 

fax: (408) 987-7440 

Circle 1213 on Inquiry Card. 
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850 CPS & TOUGH 
AS NAILS! 

850 CPS. That’s right - 850 characters-per-second! 

Tough As Nails. Why take a chance? Thousands of 

owners use the 850XL printer from 2 to 18 hours per day. It just 
keeps on printing, day-in, day-out! And, over 50% of all 850XL 

printers sold are purchased by existing 
owners. That alone tells the 

story for this 
American- 

* ^ made 



printer. 

FREE 30-Day T8ial. We offer a free, 30-day trial 

to any qualified buyer. No strings attached. What other manufac¬ 
turer believes this strongly in their product? 

Call Us Today! (800) 468-8788 


Now Under $2, 


•nil 


GSA Pricing: 800-633-9433 
GSA Contract #GS!)0K-9GAGS-5268 



OUTPUT 
ECHNOLOGY 
CORPORATION 


Shfnild you net4 senire. llitrc arc mcr 4® savk* locarinas 

narawidciusmcytM. 2310 N. Fanchet Road. Spokane. WA 99212-13B1 
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Falco Blurs a Different Line with the GT486/40 



F alco Data Products says 
that its GT486/40 further 
blurs the line between desktop 
computers and graphics work¬ 
stations* but 1 disagree. After 
spending a few days with this 
mighty mite (13 pounds) of a 
system, I ll lean the other way 
and say that it blurs a differ¬ 
ent line, the one between desk¬ 
top computers and notebook 
PCs. The GT4S6/40 is about 
half as tall (2 % inches) as a can 
of Jolt. Until you realize that a 
metal case under the plastic 
exterior is providing extra sup¬ 
port* you wonder why the 
monitor does not crash right 
through the unit’s housing. 

Don't be misled by this unit’s 
size, however: It's small, but it 
offers performance that’s more 
than suitable for CAD, desk¬ 
top publishing, and graphics 
applications. 

It’s not actually a 40-MHz 486 processor 
inside the machine* of course—there is no 
such thing. But Palco's integrated design 
and consideration for aerodynamics let the 
486 chip run faster than the rated 33 MHz. 
The GT486/40 has two thermostatically 
controlled fans that keep the unit running 
at a low temperature. Each component 
within the case acts as an active element in 
the cooling design, providing an air cross- 
flow system that moderates the heat of the 
CPU as well as that of expansion cards, 
memory chips, and disk drives. The cool¬ 
ing system and integrated design provide 
an upgrade path to a true 50-MHz 486 pro¬ 
cessor when it becomes available. 

Warning: Do not run the machine for an 
extended period of time without the cover, 
because this will throw the cooling sys¬ 
tem out of whack and can cause the system 
to overheat. Closing the cover forces air 
through the system. As I was testing the 
Falco, I did remove the case to run the 
BYTE benchmarks, and 1 noticed that 
components of the machine soon became 
very warm. A Falco representative said 
this was not a good thing to do. 

The base model sells for $2909, It fea¬ 
tures a Super VGA Video Electronics 
Standards Association graphics card sup¬ 
porting up to 1024- by 768-pixel nonin¬ 
terlaced resolution, 32,000 colors, 1 MB of 
RAM, and a 3^-inch 105-MB SCSI hard 
drive. The unit that I tested was the $6042 


top-of-the-lice model. It includes 32 MB of 
RAM, a 3^-inch 426-MB SCSI hard drive, 
an 8514/A graphics card wilh integrated 
VGA and support for 1024- by 768-pixel 
noninterlaced resolution, 1 MB of video 
RAM, and a 15-inch Super VGA color 
monitor. 

The 2.88-MB floppy drive, compatible 
with J .44-MB and 720-KB formats, lets 
you store large graphics files. The high- 
capacity floppy drive lets users of CAD 
and other applications copy large digital 
images or design files to a floppy disk. An 
external SCSI-2 port supports up to six 
peripherals, letting you add storage op¬ 
tions such as CD-ROM, optical disc, and 
streaming tape units. Because of the 
GT486/40's low protile, you get only three 
16-bit expansion slots, one of which is oc¬ 
cupied by the graphics card. 

All the GT486/4G models have an addi¬ 
tional 256-KB write-back static RAM 
cache as a standard feature. In the write¬ 
back cache scheme, data in the cache is 
not written to memory until it needs to be 
removed from the cache or until another 
part of the system requests it. The write¬ 
back scheme is faster than other imple¬ 
mentations (e.g., write-through). 

On the low-level BYTE benchmarks, the 
GT486/4Q’s performance placed it at about 
the midpoint between a test 50-MHz 486 
unit that we had in the BYTE Lab and a 
My lex-made 486/33 with a fast but non- 
cached SCSI drive. For example, on the 


CPU test index, the GT 486/40’s 
performance rated almost four 
times faster than a Compaq 
386/20 machine (I performed 
the benchmarks with the sys¬ 
tem's cover in place so that the 
machine could deliver maxi¬ 
mum performance). To give 
you an idea of how fast that 
makes it, the GT486/40 opened 
a 50-page document created in 
PageMaker 4.0 for Windows in 
less than 4 seconds. Perfor¬ 
mance like that will be a bless¬ 
ing to anyone who has waited 
as his or her hard drive trundled 
seemingly into the night on a 
graphics file. The GT486/40 
didn't quite make Windows run 
In real time, but it gave it a swift 
kick in the pants. 

I hesitate to say how small 
and portable the GT486/40 is, 
because it’s a graphics work¬ 
station with a small footprint and isn’t de¬ 
signed to compete in the portable market. 
But it wouldn’t surprise me if GT486/40 
owners decided to shell out a few hundred 
extra dollars for another monitor and car¬ 
ried the system hack and forth between 
their home and workplace, I took it home 
with me one night, and if it weren't for 
the monitor, I wouldn’t have thought twice 
about it. The Falco's small footprint oc¬ 
cupied about as much space on my home 
desk as a laptop but wilh a much better 
monitor. If your home desk is as cluttered 
as mine, with the GT486/40, you’re in 
luck. The GT486/40’s diminutive size 
made me wonder if the firm is working 
on a docking-station version. With the 
GT486/40, it seems that Falco is more than 
halfway there already. 

— D . L. Andrews 


THE FACTS 


GT486/40 

$2909 to $6042 

Falco Data Products, Inc, 

440 Potrero Ave. 

Sunnvvale, CA 94086 

(800)835-8765 

408) 745-7123 

fax: (408) 745-7860 
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Dolch Computer Systems 
372 Turquoise Street. Milpitas, CA 95035 
Tel: 408-957-6575, Fax: 408-263-6305 
In the United Kingdom: Dolch Computers Systems, LTD. 0908-690880 
In Germany: Dolch GmbH 49-8801-2386 
Cird* 57 Of! Inquiry Cord. m 286.386DX, and 486 are registered trademarks of Intel Corporation 


Dolch. 

ROAD-POWER FOR THE BEST OF US 


“Hey, I now own the perfect 
portable that lets me get my work 
done anywhere. Not just a few files 
... everything I had on my desktop!” 

“Powerful? You bet! After I 
downloaded all my desktop stuff, on 
its 420 MB HD, 1 still had plenty of 
room left and it screamed through 
everything at 14.5 MIPS! ” 

“My Dolch FA.C. is setting new 
'rules. 7 It's portable, fast and I still can 
add 4 full-size internal expansion 
cards . Wow!” 

“You have to see the brilliant 
display — I mean really sec it, TFT is 
the latest color technology, that’s fully 
VGA compatable.” 

“Hey! Don’t take my word for 
it. Experts like PC Magazine 
judged my Dolch P.A.C. 

to*. ., outclass all other 
^portables and picked 
Dolch three years in a row as 
Editors' Choice!” 


“Get a Dolch today, choose a 
286™, 386SX™, 386DX™ or a 486™ 
like mine. .. clearly the best PC you 
can buy today , and it happens to have 
a handle. Get a lot more work 
done—where and when you want,” 
Why Wait?... Call today. 

1-800-544-IPAC 

In Canada call Laptech 1-800-561-4527 


1988 


MAGAZINE 1 


EDITORS' 

CHOICE 


1990 


[MAGAZINE! 


EDITORS 1 

CHOICE 


“My Dolch 486 
is awesome.. 
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TOSHIBA 



Behold the newToshibaTHOOSX 
notebook—the first486SX computer 
to offer all the power and performance 
of a desktop computer while freeing 
you from the tyranny of the nearest 
electrical outlet. 

For starters, theTHOOSX offers 
a 25 MHz 486SX microprocessor with 
8K internal cache, 
upgradable to a 
fuff 486DX. Plus 
an 80 MB hard 
drive and stan- 

Ifru can use our credit card- dard2MBRAM, 
sized memoir modufes to fcn 

expandsiandardmBRAM 6 l ° 

to 10MB for added speed and 10 MB, 
multi-tasking capabilities. TheT4400SX 

is the only notebook computer that 
offers a high-speed Gas Plasma screen, 
which means no mouse blur. And its 
100:1 contrast ratio delivers seven times 
the contrast of a typical LCD display. 

Or if you prefer, you can choose 
our 9.5"diagonal LCD display, the most 
state-of-the-art LCD available, with 
uncompromising clarity from the black 
and white ultra thin screen. 

Both offer a 640x480 VGA high- 
resolution display as well as the graphic 
versatility of 16 gray scales 
for the gas plasma screen 
and 64 gray scales for the 
LCD screen. 

For familiarity and ease 
of use, theTHOOSX has a full- 
function keyboard with standard 
size keys and key spacing. 

The Nickel Cadmium bat¬ 
tery provides more than three 
hours of computing power. Our 
AutoResume feature allows 
you to shut down and start up 
precisely where you left off. 


And for added expandability and 
connectivity, there are built-in parallel, 
serial, video, keypad/board, mouse 
and bus expansion ports.Theres even 

l}you choose the 
95" diagonal LCD 
display, you get the 
versatility of 64 
gray scales os u*eU 
as nig/i-resoiunon 
640x4SQVGAon 
the black and wIuee 
ultra dim screen. 



a dedicated modem slot for an optional 
internal cellular-ready, 9600 bps fax or 
standard modem. 

All that in an ultra-strong 11.7" Wx 
8.3" D x 2.2" H carbon fiber-reinforced 
case weighing only725 lbs that fits into 
half a briefcase. 

If you’d like to know more about the 
T4400SX notebook computer, or any 


On those occasions 
when yoitre aau- 
ally at your desk, 
you can plug your 
T44Q0SX into 
our optional Desk- 
Station l V with 
all standard 
desktop hard- 
ware connec¬ 
tions and ex' ™ 
fiandability. 




i i 

"yflaSg 

1 


it? rr mmmm 


of our full line of Toshiba portables, call 
us at 1-800-457-7777 

Well send you information that 
can lead to only one conclusion about 
desktop computers: 

Going. Going. Gone. 

In Touch with Tomorrow 

TOSHIBA 


Girds 1 70 on Inquiry Card, 



























NEWS 


FIRST IMPRESSIONS 


A Dual-Personality CD-ROM Player 


A s the variety of available software 
increases and prices decrease, CD- 
ROMs are finally becoming viable (read 
“useful”) software Lools, Thankfully, prices 
of both internal and external CD-ROM 
drives are also falling. This is a fortuitous 
combination indeed. 

There’s a dirty little secret about CD- 
ROM drives. Useful they may he, hut just 
about nobody ! know uses them for data 
full-time. In fact, according to Philips, “re¬ 
search indicates a CD-ROM drive is used 
in its computer peripheral capacity only 
about 10 percent of the time.” What about 
the other 90 percent of the lime? They’re 
used for playing music. 

Most CD-ROM players are designed (not 
surprisingly) for handling data; playing 
music CDs is often a pain. With the Mag¬ 
na vox CDD461RS, Philips has designed a 
CD player that you can use for a comput¬ 
er instead of a computer peripheral that 
can also play CDs. 

The Magnavox drive looks more like a 
CD player than a computer peripheral. But 
a peripheral it is, with a SCSI port in the 
back hooked to an add-in card designed 
for any 8-bil PC expansion slot. There’s 
a headphone jack and volume control on 
the front panel, and there are stereo line- 
output jacks on the back for hooking the 
CDD461RS to a stereo system (which, of 
course, you would never find in a serious 
office). 

Unlike CD-ROM players, which gener¬ 
ally have no controls other than an on/off 
switch and perhaps an eject button, the 
Magnavox drive has a complete set of the 
type of controls you'd see on a music CD 
player, including a track-number display. 
About the only thing that it lacks is a time 
display. 

OK, enough with the music capabilities. 
The CDD461RS is a first-rate CD-ROM 
player. Its size, heft, and rugged construc¬ 
tion mean it will endure full days of hard 
work. 

Installation was a breeze. The add-in 
board has a single jumper for setting the 
memory address. The factory setting (340 
hexadecimal) works in all but the most 
loaded systems. Then it’s a simple matter 
of connecting the cable between the board 
and the drive. On the software side, the 
Magnavox drive comes with an easy-to- 
use installation program that installs a 
device driver for the player and the latest 
flavor of Microsoft’s CD-ROM extensions 
to MS-DOS. 



The prerelease unit that I tested came 
with a variety of CD-ROMs, including the 
New Grolier Electronic Encyclopedia, Mi¬ 
crosoft Bookshelf, and the PC Globe Elec- 
Ironic Atlas. It also includes the PC-S1G 
Library—a gold mine of hundreds of pub- 
lie domain and shareware programs. If s 
a great introduction to the wealth of ma¬ 
terial available on CD-ROM. A Philips 
spokesperson says more CD-ROMs will 
be shipped witluhe final version of the 
player at no extra cost. 

The CDD461RS doesn’t use the car¬ 
tridge-like CD-ROM carriers that are 
prevalent with most players these days. 
Instead, you press a button and a tray slides 
out. You simply place the CD-ROM on 
the tray and slide it back into the player, i 
much prefer this system to the CD-ROM 
cartridge approach, especially because ex¬ 
tra cartridges are expensive and difficult to 
find. Most cartridge users end up using a 
single cartridge and continually changing 
the CD-ROM, which is a genuine pain. 

On the technical side, the average seek 
time of the CDD461 RS is about 700 mil¬ 
liseconds. That’s pretty much par for the 
course for today’s generation of players. 
But a more important measure is the 
drive’s average transfer rate, which is a 
bit over 150 KBps. That figure means that 
the Magnavox drive is fast enough for in¬ 
tensive multimedia applications, where 
data (e.g., animation) needs to get to the 


processor in a fast and continuous stream. 

In fact, it’s the CDD46IRS’s multimedia 
capabilities that make it intriguing, and 
an excellent investment for the future. As 
the MPC (Multimedia Personal Comput¬ 
er) standard becomes widespread, as it’s 
sure to be, you’ll see more and more CDs 
that mix computer data along with music. 
As I was completing this First Impression, 
I received a copy of Microsoft’s “Multi¬ 
media Beethoven.” It’s a tantalizing 
glimpse of the future of mixed-media CDs. 

In Ihe course of doing this First Impres¬ 
sion, I tested the CDD461RS extensively 
with both audio disks and CD-ROMs. It 
performs admirably tor both jobs. One ad¬ 
vantage of the high-tolerance laser-posi¬ 
tioning electronics needed for reading CD- 
ROM drives is that they also do a bang-up 
job of reading even the most finicky mu¬ 
sic CDs. And in another bow to the music- 
player orientation, there’s even a handy 
“shuffle” button that plays cuts on a music 
CD m random order. 

Philips is one of the companies that’s 
been instrumental in making CD-ROM 
drives popular, making both internal and 
external drives available for several years. 
Thai’s not surprising, because it was large¬ 
ly responsible For developing both the CD- 
ROM and audio standards. I have to hand 
it to Philips for acknowledging that CD- 
ROM players are used both for business 
and pleasure, and for building a player that 
bridges the best of both worlds. My only 
complaint: Philips could have come up 
with a better name. CDD461RS doesn’t 
exactly roll off the tongue. ■ 

—Stan Miastkowski 


TH € FACTS 


Magnavox CDD461 RS 

$549 

System requirements: 

IBM PC, AT, PS/2, or compatible 
with a free 8-bil ISA expansion slot. 

Philips Consumer Electronics Co. 

1 Philips Dr. 

P.O. Box 14810 

Knoxville, TN 37914 

(800) 722-6224 

(615) 475-8869 

Circle 1215 on inquiry Curd, 
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ER' $ B est Soft w a re S oli ree! 


BLACK & WHITE 

Dr, S witch-AS E 

153 

Face It 

90 

BORLAND 

Borland C++ 

299 

& Application Frameworks 

CALI 

QbjectVrsion 20 

35 

Paradox 3,5 

525 

Special Edition 

79 

Quattro Pro 30 

329 

Sidekick 2.0, 

79 

Turbo C++ 

63 

w/Turbo Vision 

139 

Turbo Debugger S. Tools 

105 

Turbo Pascal 6.0 

105 

Turbo Pascal Pro 6.0 

209 

Turbo Pascal for Windows 

163 

World of C++Video 

163 

CASEWORKS 

CASE:W 

435 

CASE:W Corporate Edition 

929 

CASE: PM for C or C++ 

1895 

CASE:PM for COBOL 

2395 

DIGIT ALK 

Smalltalk/V 

33 

SmalEtalk/V 235 

169 

Smalltalk/V PM 

395 

Smalttalk/V Windows 

395 

DISK SOFTWARE 

TGL 2D/3D 

233 

TGI Professional 

339 

TGL/Utilities 

153 

FAIRCQM 

C'tree Plus 

459 

Faircom SQLServer 

399 

Faircom Toolbox 

S99 

r-tree 

239 

GENUS 


MICROPROGRAMMING 

GX Effects 

179 

GX Graphics 

179 

GX Text 

125 

PCX Prog. Toolkit 

199 

Proteus 5.0 

225 

GIMPEL SOFTWARE 


C Shroud 

599 

C-terp 

229 

C-terp 336 

269 

PC-Lint 

105 

PC-Limt 336 

179 

GREENLEAF SOFTWARE 

Greenleaf Comm++ 

289 

Greenleaf Comm Library 

287 

Greenleaf Data Windows 

315 

Greenleaf Financial Math Lib. 315 

Greenleaf Financial 


Math lib. ++ 

155 

Greenleaf Functions 

179 

G ree nleaf S up e rFu nctio n s 

239 

Greenleaf ViewComm 

319 

Greenleaf ViewComm ++ 

289 

BUI COMPUTER 

3-in -1 C/C++ 

CALL 

DynamicQbject C/C++ 

CALL 

QbjectTabfe C/C++ 

INTERSOLV 

CALL 

PolyMake 

149 

PVCS Pofessional 

419 

Sage Professional Editor 

249 


LAHEY COMPUTER 


Lahey EM/32 w/DS/3B6 

1069 

Graphoria for Lahey EM/32-- 315 

Lahey F77L 

535 

Graphoria for Lahey F77L 

225 

Lahey Personal Fortran 77 

89 

w/ Toolkit 

MEDIA CYBERNETIC: 

115 

s 

Dr. HALO IV Compel Upgrar 

la 49 

Dr. HALO IV Imaging Pak 

105 

HALO Desktop Imager 

105 

halo m 

219 

HALO Image File Format Lrl 

3 m 

HALO Professional 

279 

MICROSOFT 

MS BASIC Prof, Devel Sys 

. 349 

MS C Prof. Devel. Sys. 

299 

MS COBOL 

623 

MS Excel for Windows 

343 

MS FORTRAN 

209 

MS Macro Assembler 

99 

MS Office for Windows 

MS OS/2 

499 

Present. Mgr. Soffset 

105 

MS Pascal 

199 

MS QuickBASIC 

69 

MS Visual Basic 

139 

MORTICE KERN SYSTEMS 

MKS AWK 

89 

MKS LEX&YACC 

197 

MKS MAKE 

119 

MKS Programming Platfem 

n 539 

MKS HCS 

149 

MKS Software MgrntTean 

i 239 

MKS Toolkit 

199 

MKS Trilogy 

99 

MKS Vf 

125 

PERISCOPE 

Periscope Debuggers 

CALL 

PHAR LAP 

Phar Lap 386 Debug 

169 

PharLap 386 DOS Extender 

435 

PharLap 386 VMM 

259 

PherLap 286 DOS Extender 

SEQUFTER SOFTWAR 

435 

E 

Code Base 41 

225 

Code Base ++ 

225 

SILVERWARE 

SilverClip 5PCS 

259 

SilverComm T ASYNC Lib. 

215 

SilverPaint Library 

109 

Silver Pa k 

299 

SilverWare 'ET Interface Lil 

i. 79 

SOFTWARE 

BLACKSMITHS 

C CAR 

54 

C-CMT 

54 

C-DQC 

169 

C-UST 

47 

C-METRIC 

47 

C-REF 

47 

SOLUTION SYSTEMS 


BRIEF 

CALL 

BRIEF fit dBRIEF 

CALL 

CHARGE 

89 

C'Worthy 

399 

wf Source 

579 

Sourcerer'sAoDrentice 



SOUTH MOUNTAIN 

SOFTWARE 

Breakout II 
C Utility Library 
Essential B-Tree 
Essential Communications 
Essential Graphics Chari 
Essential Graphics GUI 
Essential Graphics Kernel 
STERLING CASTLE 

BestChoice3 
Logic Gem 

SUN COUNTRY 

SOFTWARE 

SHOWCAT Image Catalog 
SHOWCASE Image Database 535 
SUNSCAN Digital Scan ware 269 
SUMSHOW 

Advanced Image Toolkit 
T Language Imag Lib, 

Database Professional 
Image Converter 

SYMANTEC 

Just Write 
Norton AntiVirus 
Norton Backup 
Norton Commander 
Norton Editor 
Norton Utilities 6.0 
On Target 
Q&A 

Tame Line 5.0 
Zortech C++ Dev. Edition 
Zortech C++ S&E Edition 

SYSTEMS & SOFTWARE 

38& Dev Performance Pak 1299 


199 

159 

259 

m 

105 

149 

79 

m 


179 


219 

219 

89 

225 

179 

99 

99 

99 

35 

129 

279 

349 

475 

599 

349 


CfitoPROM 

Link^leeate++ Ext Ed. 
Unk&Locate 336 
SoftPrcbe 8&/TX 
SoftProbe 308/SIM 
SoftPrebe 336/TX 
TCtoPROM 


129 

329 

629 


799 

129 


WATCOM 

WATCOM C8.5 369 

WATCOM 08.5/386 579 

WATCOM FORTRAN 77 6,5 449 
WATCOM FORTRAN 77/386 579 
WATFDR-77 3.1 335 

WHITEWATER GROUP 

Actor 4.0 199 

Actor Professional 4.0 399 

QbjectG rap hies 159 

WINTRIEVE 339 

WRT 169 



ESSENTIAL GRAPHICS 
KERNEL AMD CHART 

Essential Graphics Chad and Kernel 
provide a complete set of graphics 
development tools for C, Kernel 
contains over 25D functions for video 
drivers, fonts, PCX dot matrix 
printers, HR laserjets, paintjets and 
plotters. Chart provides a complete 
set of functions for 2-D and 3-D bar, 
above/below, line scatter and pie 

graphs. Supports Microsoft C/Quick Q, Borland C/C++ and DOS 
extenders from Phar Lap and Rational Systems. Source code is 
available. No royalties. 

Kernel List: SI99 Ours: S!49 

.w/source List: S306 Ours; $295 

Chart List: SI 95 DursiSf 73 

iv/source List: S9D3 Ours: $749 

FAX* vhTu# 2089^0016 ; I 

FAX it'tem # 2089-0017- 


0B JECTVIS E0N 2.0 ^ 1 

O h je ct V i s io n is th e ea si e st way to c rea le OBJECT VISION 

Windows Applications. You simply draw 
your interface, add logic, and connect to 
your data - ALL WITHOUT KNOWING 
ANYTHING ABOUT PROGRAMMING. 

ObjectVtsion is a powerful tool that 
combines popular features from spread¬ 
sheets, databases, forms products and 
front-ends into an easy-to-use WYSIWYG 
application tool for all Windows users and developers. 

List: $149J5 Ours: $35 
FAX ll' turn# 1861-0018 




BORLAND C++ 3.0 ,1® 

With full support of ANSI C and C++ 

2.1, a powerful global optimizer, 

templates, and enhanced perfor- Wm -fij 

mance, Borland C++ is She best and 

most productive systems available 

far creating high-quality code in 

either the Windows or DOS 

e n v i ronm ents. C reat e Wi n d ows 

applications easily from within Windows with the Windows IDE 
that includes a graphical class browser with speed bars for quick 
access to common functions. The WinScope utility tracks 
Windows messages to make debugging easier, and Resource 
Workshop allows you to visually draw Windows resources. Also 
includes Turbo Debugger, Turbo Profiler, and the object-oriented 
Turbo Assembler. 

List: S455 Ours: $299 
FAX uiera #1861-0016 


Call FAX cetera™ 

(908) 389-8173 
for instant additional 
information on the 
best selling products 
highlighted in the 
green shaded areas. 


TURN THE PAGE... 
WE HAVE 
THOUSANDS 
MORE PRODUCTS 
TO CHOOSE FROM) 


All products are trademarks o-r registered trademarks of Chair respective companies. Prices subject to change vorthout notice, 
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CU E Database; Library 

Q+E Database Library is u sei of 

Dynamic Link Libraries providing a 

common call level interface for 

(level op er to ols su gH as Vtsu al ©itatel'i 

Basic, ToolBook, Actor, Smalltalk. Lbhmh 

C. C++, etc, and most macro 

language products to access data 

front Drool e, SQL Serve r, Syb ese, 

EE Database Manager, DB2. 

Noiware SDL dBase, Paradox, Excel, and Text files, 
List $399 6lift: £ : 27i' 

FAXlWrtf* 2625 0002 


Distinct TCP/IP- for Windows _ 

TCP/IP, RPC/XDR and NFS services for 
Micro soft Windows Thro ugh smalt fast 
dynamic link libraries I Dlls). Includes 
APIs for Berkeley Sockets, Remote 
Procedure Call [BPCL Network Windows 
INFS client,) TELNET and FTP Coexists 
on the same board with either Lan 

Manager {ND1SJ or Novell (packets}, ^' 

Includes date declarations for Microsoft 
C, Visual Basic, Borland C++ and Turbo Pascal, Supports virtually all 
Ethernet and Token Ring cards, including 3Com, Western Digital and 
others. Royalty FREE low cost internal use and commercial licensing 
available. 

List: S49ST Ours: S415 

FAXo ;(rr,r* 2634-0002 


mmm ■ & BiueiviAx 

Qua litas 1 new memory managers 
feature SmartMemory™, f|nrj\ j \ 

Automatic Reordering, an JDBj L \ 

i n tegral ed y ra phi c a I i nt erf a c e, 4jj 

disk cache, and system analyzer E ' *Jj 
to g i ve you m ore me m ory with ^ 3 

better performance than any 
other memory manager. 38 6 MAX 
6 also features ROM snarcfT" and 
VGAswap Bide MAX § features 
BIOS Compression technology form IBM P$/2s 
386MAX List: $ S3 Ours:S63 

BluuMAX List: $125 Qurs:SM 

FAX,,n*«i# 1BBB QOCra & 1BB8 D0QG 


WindowsMAKER Professional, 

The fastest way to create Windows 
applications in C. Generates the 
Windows .EXE with fully commented 
source and production files. No 
royalties. Point and click to define user 
interface, Preview your design to 
instantly tost look end leal. Make 
changes on the fly without compiling. 
Custom code is preserved during code 
generation. Supports C++. True Visual 
Programming in C. Highly recommended. 
List: S335 Dms: $795 

FAX c, 


386/486 Development 

Intel 366/486 Code Builder 439 

Uhey EM/32 w/DS 386 1039 

FharLap 386 Dos Extender 435 

PharLap 386 VMM 259 

WATCOM CB.5/386 Prof S79 

WATCOM Fortran 77/386 
Profession a! 8,5 179 

Zortech C++ Deval, 3.0 CALL 

Asse mb I y/D i s asse mb I y 

Adva nta g e Disa s sem ble r 27 3 

01S DOC Professional 209 

MS Macro Assembler 6.0 99 

5ourcerw/B10$ Pre-Prac. 139 

Spontaneous Assembly 169 

Tu rbo Deb ug ger & Teels 105 

Basic Compilers 

MS Basic Prof, Dev, Sys, 348 

MS Quick BASIC 69 

Visual Sasic 139 

Zflasic PC 89 

Basic Libraries & Utilities 

DB/Lib Professional 142 

Dialogic 35 

GrephPak Professional 129 

Pro B as 159 

ProBas HypsrHelp Toolkit 109 

ProBas Telecom Toolkit 70 

ProBas Toolkit 3.0 109 

ProMatb 109 

ProScreen 89 

P.D, CL m 

QuickPak Professional 179 

QuickS creen 129 

Quic k Wi nd o ws Adv an ce d 119 

C/C++ Compilers 

Borland C+t 299 

& Application Frameworks 469 

& Appl Frame w/ Gbj Mgr 549 

Instant C 419 

Microsoft C 6.0 299 

w/ PC Unt 469 

w/ Wind Dev Toolkit 449 

MS QuickC 69 

MS QuickC for Windows 125 

MS QuickC w/QuickASM 139 

Turbo C++ 69 

w/TurboVision 139 

WATCOM C8.5 Professronal 369 

Zortech C++ 3.0: 

Developers Edition 3.0 599 

Science & Eng, 3,0 B49 

CASE TOOLS 

Analysis Mans ger 3.0 175 

EasyCASE Plus 3,0 449 

EasyCASE Professional 3.0 j 589 

Personal CASE 179 

C Code Generators 

C Source vtf Source 499 

PRO-C 695 

C Communications 

BreakOul II 139 

CAsynch Manager 139 

Essential Comm 259 

Greenteaf CammLib 237 

Greenl&afViewComm 319 

Seri a [Test 259 

Silve r Comm C Asynch 215 

View 232 149 


C Fite Management 

Btrieve 359 

C Data Manager 259 

Code Base 4.2 225 

c-tree Plus 459 

Essential Btree 159 

Faircom SQL Server 399 

Toolbox, Prof. Edition 999 

Toolbox, Special Edition 569 

C General Libraries 

C TOOLS PLUS 109 

C Utility Library 199 

Greenleaf Functions 179 

Green leaf SuperFunc. 239 

Turbo C Teds 109 

C Memory Management 

TEMM 169 

HEAP Expander 109 

Hold Everything 149 

C Screens 

C Worthy 399 

Greenledf Data Windows 315 
HI-SCREEN XL 299 

Panel Plus II 395 

Vermont Views 415 

Vitamin C 289 

VC Screen 125 


Programmer's Paradise 
FOR SERVICE, SELECTION, 
AND SAVINGS! 


C- Additional Products 


Bar Code Library 319 

Clear Plus for C TE9 

Code Check 479 

C'Oac 169 

MKSLEX&YACC 197 

Objective C 225 

Oxygen CALL 

PC Lint 105 

PCYACC Professional 459 

TimaSlicer 279 

C-Translators 

BAS-C 329 

Commercial 789 

286 Version 1025 

F0R-C 589 

w./ Source 849 

C++ Libraries/Utilities 

3 -in-1 for C++ 179 

BrieforC++ CALL 

C++Views 419 

Codebase ++ 225 

DynamicObjectforC++ 179 

Greenleaf Comm C++ 289 

M++ 265 

M++, a ddt 1 1 products CALL 

Object Manager 269 

0b|ectTableforC*+ 229 

Rogue Wave Math,h++ 179 

Rogue Wave Tools.b++ 179 

TIER 175 

Wln++ 225 

Zinc Library 179 

for DOS & Windows 269 


COBOL 

Micro Focus C0B0L/2 
w/TOOLSET 

1191 

Personal COBOL 

121 

MS COBOL 

62! 

Reafia COBOL 

79! 

Database Development 

Clarion Personal 

Clarion Professional 

7: 

52! 

Clear PI us for dBase 

16! 

Clipper 

52 

D Clip 

19- 

dBASE III + 

47 

dBase EV Oevel. Edition 

84 

dBFast Plus 

26 

dGE 

24 

Dr, Switch-ASE 


Ripper 

24 

FoxBASE 

24 

FoxPro 

48 

FoxPro Distribution Kit 

CAL 

FUNCKy Library 

22 

Paradox 3.5 

52 

Q+E Server 

21 

Q+E Database Library 

27 

Quicksilver 

41 

R&R Code Generator 

12 

R&R Report Writer 

2.1 

SilverComm 

71 

Silver Pak 

29 

Superbase 4 

CAL 

III II Touch & Go 

31 

Ul Programmer II 

47 

Debuggers 

Multiscope Debugger (DOS! 


Periscope Debuggers 

CAL 

Documentation 

All Clear 

22 

Interactive Easyflow 

12 

Source Print 

7 

Tree Diagrammer 

7 

DOS Extenders 

Ergo 0S/286 Dev.Kit 

CAL 

PharLap 2BG DOS Extender 

41- 

Editors 

Brief 

CAL 

EDIX 

15 

KEDIT 

MKS VI 

12 

12 

Multi Edit 

E 

Multi Edit Professional 

13 

Norton Editor 

6 

Professional Editor 

24 

SPF/PC 

19 

Vedtt Plus 

11 

Wylbur 

17 

THOUSANDS MORE PRODUCT 
AVAI LABLE! IF YOU DON'T SE 
WHAT YOU WANT CALL USUI 

Embedded Systems 

C6 TO PROM 

12 

Link S Locate ++ Ext. 

32 

Paradigm LOCATE 

CA! 

Expert Systems 

Best Choice 3 

1 

Database Toolkit 2,0 
Knowledge Pro 

tl 

£ 

Logic Gem 

U 


















FORTRAN 


Lahey F77L 

535 

Lahey Personal FORTRAN 

38 

MS FORTRAN 

299 

WATC0M FORTRAN 77 


Professional 8.5 

449 


CALL FOB QUA NEW 
WINTER CATALOG TODAY! 


Graphic Libraries 


Baby Driver 

229 

BLACK HAWK dGT 

259 

Essential Graphics GUI 

219 

Essential Graphics Kernai 

149 

Graf/Drive Plus Davalopen 

s 269 

GrafPrint 

219 

GSS Graph. Dev. Toolkit 

575 

GX Effects 2.0 

179 

GX Graphics 

179 

GX Text 2.0 

125 

Halo Professional 

279 

Menus? 

259 

PCX Programmer's Toolkit 

199 

w/ Source 

479 

SUNSH0W Products 

CALI 

TGL2D.3D 

CALL 

Victor Image Library 

179 

Ha rd wa re/P er i p h era 1 s 

Pioneer Modem 

159 

Voyager Modem 

379 

UFO Modem 

339 

Linkers/Profilers 


Blinker 

225 

Charge 

83 

PlinkBS Plus 

335 

.RTLink /Plus 

355 

OS/2 


CASE:PM for C nr C++- 

1395 

MS OS/2 Present Mgr.Tkt. 

349 

SHIELD Series 

CALL 

Smalltalk/VPM 

395 

Pascal 

Asynch Library 

135 

Object Professional 

149 

Power Tools + 

109 

Topaz 

89 

Topaz Multiuser 

135 

TSR's Made Easy 

45 

Turbo Magic 

169 

Turbo Pascal 6.0 

105 

Turbo Pascal for Windows 

169 

Turbo Pascal Professional 

209 

Turbo Plus 5.5 

155 

Turbo Professional 

99 

Turbo Vision Toolkit 

109 

Prototyping 


Dan BricWln's Demo It 

215 

Proteus 5,0 

249 

Show Partner F/X 

355 


ATTENTION CORPORATE CUSTOMERS 


Call (800} 422-6507 

■ Select from over 5 r QQG titles—and we special order too? 

* Get quick delivery at great prices on Microsoft. Borland, 
Lotus.. .Etc. We buy software directly from all the major 
publishers, and keep plenty of stock un band. Arid we're 
now an authorized IBM software dealer! 

1 Ask about volume purchase agreements, contracts, and 
personally assigned inside & outside sales representatives. 

COR SOFT is a Division of Voyager Software Corp 


FAX^im? [EJ03J 389-8173 
Call from your FAX tele phone and follow she 
instructions to receive more information on 
the products featured above! 

Corporate Accounts 

Call CORSOFT, our corporate sales division. 
As k ah out v otu me p urcha s e a g re sm an te. 

Returns 


1 - 800 - 445-7899 

Corporate: 800-422-6507 

(CORSOFT Division) 

International: 90B-389-9228 

C usto m er Servi ce: 908-389-9229 
Canada: B00-M5-7899 


POLICIES 

Phone Orders 

Mon-Fri 8:30 AM-7PM EST, Sat 9:30-2:30 
EST. We accept MC r Visa. AMEX. Domestic 
shipments, pi esse add S5 per item for 
shipping/handling by UPS ground. Far 
domestic COD shipments, please add S3 
Rush service available. 


Version Control/Make 


MKS MAKE 

113 

MKS RCS 

215 

PolyMake 

149 

Professional PVCS 

479 

Sou rcerer's Apprentice 

m 

TLIB 

m 

Windows Development 


3-in-1 for C 

T29 

Actor 

199 

Actor Professional 

399 

CASE:W 

435 

CA5E:W Corporate 

639 

CODEPAD for Windows 

95 

dBFAST/Windows 

269 

DbxSHIELD 

359 

DialogCoder 

435 

Di strn ct TCP/I P for Win daw 

s 445 

Drawer ToollwxAMnd, 

239 

DynamfcQbjectfor C 

143 

Installs HI ELD 

369 

KnowtedgePro Windows 

399 

LogSHJELD 

369 

MemSHIELD 

369 

MEWEL 

259 

MS Windows Davef. Tlkit 

349 

Multi scope fur Windows 
Object Manager 

2S9 

ObjectTableforC 

179 

QbjECtVision 

95 

PrctoView 

625 

RFRow 

115 

Smalltalk/Windows 

395 

Spinnaker Plus 

343 

ToolBook 

323 

Whitewater Res. Tlkf 

CALL 

WmdowsMAKER Prof 

795 

Utilities 


388MAX 

m 

AboveDISC 

64 

AboveMEM 

75 

ASM Row Professional 

179 

Blue MAX 

99 

Central Point Backup 

65 

Dynamic Memory CtL 

72 

EZ-lnstall 

219 

HIJAAK 

139 

Hold Everything 

153 

Into Spotter 

53 

IWSTALIT 

135 

Label Master 

333 

MKS TOOLKIT 

133 

Move'em 

79 

Norton Anti-Virus 

33 

Norton Commander 

33 

Norton Utilities 6.0 

129 

Opt-Tech Sert/Merge 

119 

Para net Turbo 

72 

PC Tools Deluxe 7.0 

115 


Utilities continued 


Precursor 

83 

Spin Rite II 

69 

Squish Pius 

75 

SUNSH0W Image Libry. 

CALI 

Switch-lt 

73 

Tree86 

63 

UpShot 

143 

Zeno 

233 

Windows Applications 
Gam muni cations 

Crosstalk for Windows 

123 

Dynacomm Asynch 

103 

Faxitfar Windows 

129 

WIN Connect 

82 

WinFax 

65 

Environment 


Windows 30 

99 

w/ MS Mouse Bus 

159 

MS DOS 5,0 Upgrade 

65 

Database & Forms 


dBF AST/Wind uws 

269 

Form Base 

CALL 

Object Vision for Windows 

99 

SQLWindows 

1199 

Superbase 4 Windows 

CALL 

Grapfiics/PubUshing 


Adobe lUlustratur/Wind, 

239 

Adobe Streamline,.'Wind, 

263 

Corel Draw 2,0 

3B9 

Micro grafx Charisma 

345 

Mtcrografx Designer 

485 

MS PowerPoint 

343 

PageMaker 

499 

PC PaiMb rush/Wmd ows 

53 

Publisher's Type Foundry 

385 

Ventura Publisher 

585 


GUARANTEED BEST PRICES* 


Products: listed here ore 
backed by the following 
guarantee: Should you see 
one of these products listed 
ol a lower price in another ad 
in this magazine. CALI US 
We'll match I he price, and still 
offer our same quality service 
end support! 

Terms of offer 

* Dfler ilo ad thronipi January31, ISSS 

■ Ap|ilicabin tu pricing isn curtcifl 
ytmiwii Bf 5Qrftwiarfi JistM. 

■ JnniinrvrssuE pnc-K ujitj. 

* OHErdnRS nor apply 1fu*ar<ls 
obvicDS errors in c nnip-cli tur =' ads. 

'Sitbjed to j#oir terms and conditims 


MEWEL- 

MEWEL is a ti n-m ode window 
library which gives an application 
the SAA/CUA leak and feel. The API 
is compatible with the Microsoft 
Windows for easy porting between 
Windows and DOS, OS/2, UNIX and 
VAX VMS. Gan also run io graphics 
mode. Available foi C and various 
C++ class libraries, including 
Borland's OWL 

List: $235 0ma:SB9 

w/soutce ListiSSlIS 

FAX.vwjiii i Jsaa-Gpm 


Ours: $539 


WATCOM £&mm Professions! 
for Extended Dos and Windows 

Develop and Debug 32-btf applications for i rv 

extended DOS and Windows with Ihe most 

complete 32-bit G development package 0 

available. E8.5/386 Professinna I is packed I J ^ 

full of tools you need to unleash 32-bit I _ U 

p ewer 0 a yo ur app! i ca li 0 ns a t a 1 0 w 

package price, Includes ihe royalty-free 

DQS/4GW DOS extender by Rational 

Syslems, components from Microsoft 

Windows SDK, award-winning compiler, protected mode linker, 

interactive debugger, execution profiler, ran-time compatibility with 

WATCQM FORTRAN 77/388 V8.5 plus numerous development tools. 

Supports other industry standard 32-bit DOS extenders. Create ADS 

Applications for AutoCAD or for embedded systems development. 

Lists $995 Ours: $579 

FAX v„. 1533-8501 

FAX. I&53-M 


A O iifis io n of Voya ger S ofrw a re Corp F3X- 908-389- 9227 

1163 Stirewsbu ry Ave., Shrowsbu ry, NJ 07702 FAXwfpm SOB -389 ■ 8173 


Mail or FAX / International /POs Sljb i e(:,ta 125 P™ c ^ in e cha, 9 e 

Phone number required with order. + All prices subject to change without notice. 


Circle 92 on Inquiry Cord. 




















NEWS 


WHAT'S NEW • SYSTEMS 



A Sandwich 
to Go 

T his sandwich-style 
386SX notebook in¬ 
cludes a 360-dpi bubble-jet 
portable printer. The system 
opens like a typical clam¬ 
shell case, with the keyboard 
in front of the display; an¬ 
other section opens behind 
the display and holds the 
printer. Preconnected cables 
eliminate the need to hook 
up components. 

With a 20-MHz CPU and 
4 MB of RAM (expandable 
to 6 MB), the unit has a 20- 
MB hard drive that you can 
upgrade to 40 or 60 MB. 
Other features include a 
backlit 640- by 480-pixel 
VGA display ? a coprocessor 
socket, an internal modem 
slot, a 3V£-inch floppy drive, 
two serial ports, one paral¬ 
lel port, and a port for an 
external monitor. 

Price; $3250. 

Contact; BEC Computer 
Corp., 22 Yearling Court, 
Rockville, MD 20850, 

(301) 294-2152. 

Circle 1271 on Inquiry Cord. 


Jupiter Brings 
Power to Your 
Computing 

T he Jupiter Class Evolu¬ 
tion (JCE) systems in 
Epic Microsystems’ En¬ 
hanced Machine Series (EMS) 
computers support up to 
128 MB of on-board RAM 
and up to 512 KB of cache. 
The systems use a passive 32- 
bit EISA motherboard that 


proprietary slot, leaving 
seven 32-bit slots open. 

The basic JCE 386/40 
desktop has 8 MB of RAM, 

3 Vz- and 5 U-inch floppy 
drives, a 160-MB IDE hard 
drive, an EMS IDE control¬ 
ler with 1 MB of cache, a 
1-MB VGA card, one paral¬ 
lel and two serial ports, and a 
14-inch VGA color moni¬ 
tor. The JCE 386/40 work¬ 
station has 16 MB of RAM, 
a3%~inch floppy drive, a 
3 Vi-inch 500-MB SCSI 
hard drive, an EMS SCSI 
controller with 4 MB of 
cache, a 1-MB/768-KB video 
RAM 60-MHz Graphics 
Xcellerator, one serial and 
two parallel ports, and a 
14-inch VGA color monitor. 
DOS 5,0, Qualitas 
386Max, Windows 3.0, and a 
Microsoft Mouse are stan¬ 
dard with both models. 

Price: Desktop model 
starts at $6219; workstation 
starts at $8949. 

Contact: Epic Microsys¬ 
tems, Inc., 3R Ti- 
gertail Cir., 

Derry, NH 
03038, (603) 
432-6079; fax 
(603)437-6893. 
Orel* 1272 
on Inquiry Cord. 


Scalable 

Multiprocessor 

System 

T he first of Micronics’ 
Mpro scalable multipro¬ 
cessor computer systems, 
the SMP-2000 and SMP- 
4000 are designed for use 
with SCO Unix MPX and 
Banyan Vines SMP. The 
486-based system also works 
with DOS, Windows, Net¬ 
Ware, Unix, and OS/2. 

The SMP-2000 runs at 
33 or 50 MHz and is upgrad¬ 
able to two CPUs—each 
with 256 KB of write-back 
cache—via a second plug-in 
CPU board. Its 8 MB of on¬ 
board RAM is expandable 
to 128 MB. The system uses 
64-bit buses, includes six 
32-bit EISA expansion slots 
and two CPU/memory 
slots, and supports bus-mas¬ 
tering hardware. It includes 
four half-height bays, a 3 l A- 
inch floppy drive, a VGA 
video card, and one parallel 
and two serial ports. 

The initial version of the 
SMP-4000 system has up to 
four 33-MHz 486 CPUs. In 
addition to features of the 
SMP-2000, it supports up 


to 256 MB of system RAM 
and has eight EISA expan¬ 
sion and six CPU/memory 
card slots. The unit comes 
in a tower case with nine 
half-height bays and a 3 l A- 
inch floppy drive. 

Price: Starts at under 
$10,000 for each system. 
Contact: Micronics Com¬ 
puters, Inc., 232 East Warren 
Ave., Fremont, CA 94539, 
(510) 651-2300; fax (510) 
651-5612. 

Circle 1273 on Inquiry Card. 


Cellular, Mobile, 
and Modular 

T he Grid Cellular Note¬ 
book System combines a 
386SX-based Grid 1750 
notebook computer with 
PowerTek’s model CMI 
990 cellular data transmis¬ 
sion package. The two units 
incorporate everything nec¬ 
essary for cellular mobile 
computing, forming a pack¬ 
age that weighs 11 pounds, 
including batteries. 

The system’s modular 
design lets you go on the road 
with che 6-pound Grid 
1750, and then, when you’re 
back in your car or motel 
room, you can link up the 
PowerTec CMI to transmit 
or receive data. The system 
uses a 9600-bps Microcom 
Micro-Modem, a Fujitsu 
transceiver, an intelligent 
adapter, and a PowerTec cel¬ 
lular interface. It has 1 MB 
of RAM, a 3 Vi-inch floppy 
drive, a 60-MB hard drive, 
a VGA backlit LCD, an auto¬ 
sensing power adapter, and 
DOS 5.01. 

Price: $5871. 

Contact; Grid Systems 
Corp., 47211 Lakeview 
Blvd., Fremont, CA 94537, 
(510) 656-4700. 

Circle 1274 on Inquiry Card. 


accepts a processor card in a 



The Jupiter Class Evolution system. 
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NEWS 


WHAT'S NEW • PERIPHERALS 



Multipurpose 
Portable Printer 

W ith 24 KB of memory 
and an optional nickel- 
cadmium battery pack, the 
4^pound StarJet SJ-48 multi¬ 
purpose ink-jet printer 
prints up to 40 pages without 
a recharge. Its 64-nozzle 
print head maintains a 45-dB 
sound level while it prints 
with laser quality on 
a variety of paper. 

The SJ-48 has four resi¬ 
dent bit-mapped fonts, two 
1,2-MB floppy disks of 
utilities and fonts for desktop 
publishing, and a driver for 
Windows 3.Q. Able to print 
graphics at 360 dpi, the SJ- 
48 prints more than 6 Vi text 
pages per minute at 20 cpi. 
The printer also has a quar¬ 
ter-size mode that Jets it 
print up to 273 characters per 
line in 20-cpi mode. 

Price: $499; optional bat¬ 
tery pack, $50. 

Contact: Star Micronics 
America, Inc., 420 Lexing¬ 
ton Ave., Suite 2702, New 
York, NY 10170, (212) 986- 
6770; fax (212) 286-9063, 
Circle 1275 on Inquiry Card. 


Speedy Optical 
Data Storage 

S umo’s SS630 rewrit¬ 
able optical data storage 
subsystem stores 600 MB of 
formatted data per removable 
data cartridge and offers 
unlimited data storage. The 
system operates at average 
seek times of 28 ms and aver¬ 
age access times as low as 
37 ms. It supports data trans¬ 
fer rates as high as 1 MBps. 

The SS630 stores data on 
a 5 14-inch ISO-compatible 
removable cartridge using 
magneto-optic recording 
techniques. Equipped with 
a SCSI-2 connection, it is 


easily integrated with IBM, 
DEC, Sun Microsystems, 
and Macintosh platforms. 
The unit includes all soft¬ 
ware drivers and has auto¬ 
matic on-line formatting. 
Price: $4295. 

Contact: Sumo Systems, 
1580 Old Oakland Rd., 
S-C103, San Jose, CA 
95131,(408) 453-5744; fax 
(408) 453-582 L 
Orel* 1276 on Inquiry Curd, 


TouchMonftors 
in Two Styles 

T he GoldStar 1430Plus 
TouchMonitor, a fully 
integrated plug-and-play 
14-inch VGA touchscreen, is 
available with your choice 
of a serial or PC-Bus control¬ 
ler. You also have a choice 
of an IntelliTouch or Accu- 
Touch screen. 

The pure glass Intelli- 
Touch touchscreen uses Sur¬ 
face Acoustic Wave tech¬ 
nology in its completely 
transparent panel; the 
waves in the glass are ab¬ 
sorbed by a finger or other 
soft pointing object. The 
panel, which senses touch 
location as well as touch 
pressure, can be mounted 
on CRT or flat-panel 


displays. 

the AccuTouch screen 
incorporates resistive tech¬ 
nology, which uses a trans¬ 
parent polyester cover sheet 
over a glass panel. The 
layers are separated by tiny 
transparent dots, each less 
than 1/1000 inch thick. The 
facing surfaces of the layers 
have a clear conductive coat¬ 
ing; a light touch registers 
the touch location by pushing 
the layers together. 

Price: GoldStar AccuTouch 
1430Plus TouchMonitor with 
PC-Bus card controller, 

$1160; GoldStar IntelliTouch 


TouchMonitor with PC-Bus 
card controller, $1280. 
Contact: Elographics, 

Inc., 105 Randolph Rd., Oak 
Ridge, TN 37830, (615) 
482-4100; fax (615) 482- 
4943. 

Circle 1277 on Inquiry Card. 


CD-ROM Drive 
Takes to 
the Road 

he portable TXM- 
3301P CD-ROM drive, 
based on Toshiba’s XM- 
3300 Series drive, has a 325- 
ms average access time and 
a sealed drive enclosure that 
excludes contaminants. 

The TXM-330IP weighs 
3.8 pounds and has an op¬ 
tional battery pack that pro¬ 
vides up to 4 hours of opera¬ 
tion. The drive features a 
low-battery detector and indi¬ 
cator and includes an AC 
power adapter. An optional 
parallel-to-SCSI cable con¬ 
nects the drive to laptop and 
notebook computers. 

Price: $999. 

Contact: Toshiba America 
Information Systems, Inc,, 
Disk Products Division, 

9740 Irvine Blvd., Irvine, 

CA 92718, (714) 583-3000, 
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WHAT'S NEW • ADD-INS 



The HP SCSI-2 drives provide mass storage for the Mac 
Quadra 900. 


SCSI-2 Drives 
for the 
Quadra 900 

A family of Hewlett- 

Packard SCSI-2 internal 
drives for Apple's Mac 
Quadra 900 are available in 
5 %- and 3^-inch sizes. 

The drives are targeted for 
use with CAD/CAM, 
graphics, and other high- 
capacity storage environ¬ 
ments. 

The 3 -inch drive offers 
422 MB of formatted capac¬ 
ity with an average seek 
time of 12,6 ms and an asyn¬ 
chronous burst transfer rate 
of 1,5 MBps, The 5 -inch 
drives have formatted ca¬ 
pacities of 1 355 and 1.070 
gigabytes and 677 MBps. 
Their seek time is 13.5 ms, 
and they have an asynchro¬ 
nous burst transfer rate of up 
to 1.5 MBps. All drives in¬ 
clude HP’s Formatter soft¬ 
ware with full driver sup¬ 
port, cables, and trays. 
Price: $2695 to $5095. 
Contact: Hewlett-Packard 
Co, Inquiries, 19310 Prune- 
ridge Ave,, Cupertino, CA 
95014, (800) 752-0900, 

Circle 1279 on Inquiry Card, 


XGA Board 
for PCs 

T he FlashXGA Acceler¬ 
ated Graphics Adapter 
for PCs combines a high- 
performance CRT controller 
with a bus-mastering graph¬ 
ics coprocessor to create a 
display adapter similar to 
the XGA (Extended Graphics 
Array) for the PS/2. The 
adapter comes with 1 MB 
of video RAM. 

FlashXGA supports most 
PC display resolutions up to 
1024 by 768 pixels non- 
interlaced with 256 simulta¬ 
neous colors. It has a re¬ 
fresh rate programmable to 


72 Hz and supports the 
IBM XGA 16-bit color for¬ 
mat for direct display of 
65,536 simultaneous colors, 
as well as the 15-bit Targa 
format for 32,768 simulta¬ 
neous colors at up to 800- 
by 600-pixel resolution. 
Price: $649. 

Contact: Video Dynamics, 
Inc., 1550 Bryant St., San 
Francisco, CA 94103, 

(800) 243-3527 or (415) 
863-3023. 

Circle 1280 on Inquiry Cord, 


TV in a Window 

T V-VideoWiiidows, a 
single-slot, full-length 
board for displaying broad¬ 
cast or cable TV within Win¬ 
dows, integrates Super 
VideoWindows and Super 
Tuner functionality. Pack¬ 
aged with all necessary 
cables and connectors, the 
board includes VEditor, 
Price: $1195, 

Contact: New Media 
Graphics Corp,, 780 Boston 
Rd., Billerica, MA0182I, 
(508) 663-0666; fax (508) 
663-6678, 

Circle 1281 on Inquiry Card, 


Diagnostic 
Test Card Fits 
in a Pocket 

T he PocketPost diagnos¬ 
tic test card for ISA and 
EISA computers plugs into 
any available expansion slot 
and quickly shows why 
your computer won't boot. 
Landmark's PC Certify 
diagnostic test software, bun¬ 
dled with the card, helps to 
isolate problems on systems 
that boot but aren't running 
smoothly, PC Certify re¬ 
quires 128 KB of memory 
and can run in remote mode. 

PocketPost conducts 
three major diagnostic tests. 
For the first, a digital dis¬ 
play shows power-on self test 
codes issued by the BIOS 
when you switch on the com¬ 
puter's power. For the sec¬ 
ond test, a built-in voltmeter 
with five LEDs shows when 
the proper power level is on 
and within 90 percent of 
rated value. In the third test, 
an LED and jumpers show 
whether nine vital bus sig¬ 
nals are toggling properly. 
Price: $249. 

Contact; Data Depot, 1710 
Drew St., Clearwater, FL 
34615,(800) 275-1913 or 
(813)446-3402; fax (813) 
443-4377. 

Circle 1282 on Inquiry Card. 


Piggyback Card 
Surrounds You 
with Sound 

T he Surround Sound 

Module from Ad Lib is a 
piggyback card that snaps 
onto the Ad Lib Gold card to 
give you sound enhance¬ 
ments ranging from stereo 
depth simulation to artifi¬ 
cial reverb and echo. The 
module is compatible with 
all applications written with 
Ad Lib sound support, 
automatically enhancing the 
application you're using 
when you choose an effect 
from Ad Lib's selection. 
Price: $89.95. 

Contact: Ad Lib, Inc,, 220 
Grande-Allee East, Suite 
850, Quebec, Canada G1R 
2J1, (800) 463-2686 or (418) 
529-9676; fax (418) 529- 
1159, 

Circle 1283 on Inquiry Cord. 


Accelerate 
Graphics 
in Windows 3.0 

T he FlickerFree Win¬ 
dows VGA 8800 graphics 
board with Safescan accel¬ 
erates Windows 3.0 graphics 
software. With a refresh 
rate of 70 Hz, the board's 
Safescan feature eliminates 
the black border at the edge 
of your screen, letting you 
overscan and have 100 per¬ 
cent use of your screen. 

Other features include reso¬ 
lutions of up to 1280 by 968 
pixels, 256 colors, I MB of 
memory, and a GUI accel¬ 
erator. Genoa says the 
board’s processing speeds 
are up to 30 times faster than 
Super VGA standards. 

Price: $495. 

Contact: Genoa Systems 
Corp., 75 East Trimble Rd. r 
San Jose, CA 95131, (408) 
432-9090; fax (408) 434- 
0997. 

Circle 1284 on Inquiry Card. 
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The new multi-mode VEDIT PLUS is 
the only text editor you will ever need! 


The most powerful text editor for program 
development and text processing 

• Drop-down menus, mouse support 

• Columnar blocks, regular expressions, undo 
. Also VEDIT for $69, VEDIT Jr. for $29 


The fastest text editor for mainframe , 
CD ROM and other huge files 

• Edit up to 2 Gigabyte text, binary, mainframe files 

• Edit in ASCII, EBCDIC or Hexadecimal 

• Emulate Wordstar, Word Perfect, Brief, vi, others 




The new VEDIT PLUS is today's finest programmer’s editor. 
Small (80K) and lightning fast, it is written entirely in assembly 
language. VEDIT PLUS is the only programmer's editor that can 
edit any text or binary file you will ever encounter. 

Incredibly, VEDIT is over 20 times faster than other editors on 
just a 3 megabyte file. When editing multi-megabyte files, only 
VEDIT has the speed to get the job done. 

Benchmarks in 3 Meg Fite Brief Sage 

Save and continue 3:52 min 1:47 min 

Load, modify, save, exit 49 sec 1 :38 min 

Block-column copy (40x20.0) 30 sec 2 sec 

Delete one column in file ; y ; 1 ;50 hour 1:03 hour 

60,000 search & replace 1:44 hour 1:32 hour 

The extensive compiler support runs popular compilers and also 
your favorite linkers, debuggers and Make from within VEDIT. It 
even integrates tools from different vendors. When shelling to 
DOS, VEDIT swaps itself and TSRs out of memory, giving you 
as much as 620K of available memory for compiling the biggest 
programs. Only VEDIT gives you the advantages of a powerful 
editor with the convenience of an integrated environment. 

VEDIT PLUS has every advanced feature you might expect. 
Simultaneously edit numerous files, split the screen into windows, 
search/replace with regular expressions. Automatic indent, block 
indent, parentheses matching and block operations by character, 
line, file or column speed program development. Word wrap, 
paragraph formatting, justification, centering and many printing 
options are ideal for text processing. 

VEDIT PLUS has the most powerful macro programming lan¬ 
guage of any editor, it eliminates repetitive editing tasks and lets 
you create your own editing functions, it includes testing, branch¬ 
ing, looping, user prompts, keyboard input, string and numeric 
variables, complete control over windows plus access to hard¬ 
ware interrupts, memory and I/O ports. Source level debugging 
helps you develop new macros quickly and easily. 


Until now, few PC text editors could even begin to handle huge 
mainframe, CD ROM, postscript, plotter output and other multi¬ 
megabyte files. The new VEDIT PLUS, with its unique virtual 
memory management, handles them all effortlessly. 

Edit in ASCII, EBCDIC or Hexadecimal modes, or split the screen 
for any combination of modes. File modes support DOS text, 
UNIX text, binary and many fixed length record formats. 


An intuitive user interface with drop down menus, hot keys, 
mouse support, optional scroll bars, context sensitive help, point 
and shoot file selection, 1000 level undo and unlimited keystroke 
macros make VEDIT PLUS easy to use, easy to learn. And it can 
emulate the keystrokes of almost any editor you already know. 

Everything in VEDIT PLUS is configurable. The keyboard layout, 
the screen colors, the way control characters, iong lines and 
window borders are displayed, and much more, is all configured 
with easy to use menus. 

Confidently order your copy of VEDIT PLUS today; it comes with 
a 30 day money-back guarantee. VEDIT has been the choice of 
100,000 programmers, writers and engineers since 1980. 

VEDIT PLUS - DOS single user license: $185; DOS network 5 
user license: $295; UNIX/XENIX. QNX, FlexOS/iBM 4680 single 
CPU license: $285. Site license pricing is available. 

24-Hour Bulletin Board 

A fully functional demo version of VEDIT PLUS and a shareware 
version of VEDIT Jr. are available on our BBS at 1-313-996-1304. 


DOS 

XENIX 

QNX 

FlexOS 

UNIX 

lUiyffLfM 



Toll Free: 1-800-45-VEDIT (1-800-458-3348) 
Telephone: (313) 996-1300, Fax: (313) 996-1308 
Mail: P.O. Box 1586, Ann Arbor, Ml 48106 

VEDIT is a registered trademark of Greenview Data, Inc, Brief is a trademark 
of Solution Systems. Sage Professional Editor is a trademark of Intersolv. 


Greenview Data 
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Perhaps the most aim 
PC is that it car 



At NEC, we pus as much 
emphasis an affordability m 

do m upgradability Add 
a Pinwriter* P3200 and a 
MultiSync SFGx to your 
Image Series PC and 
you can do high- 
level computing 
without pay¬ 
ing a high 
price. 




0 


Anyone who 
thinks you can’t *1 
do anything with a V 
quarter these days 
obviously hasn’t seen 1 
NEC’s new PowerMate* 

Image’" Series SX/I6i and 
SX/20vi PC’s. With their tool¬ 
less design, all it takes to open them 
is the quick turn of a quarter. Then you 
can customize your computer yourself as your 
needs change. For instance, you can increase your system 
or video memory by just plugging in chips. And storage devices easily 
snap into place, too. We’ve even made it easier to upgrade your system in 
the future. Simply send us your old Image motherboard and we’ll credit 


Computers and Communications 



zing thing about our $1,199* 
be upgraded with a quarter. 




its value towards a new one?* And we don’t just give you a faster CPU, 
either. We can give you more memory, cache and 
video, as well. But that’s not all. 

There’s also space for 
additional drives. 

So you have room 

for new technologies 
like CD-ROM. And 
I like the rest of 
our Image Series 
' PC’s, the 
SX/16i and 
S X / 2 0 v i 
come with 
plugs and 
jacks that 
make them 
multimedia 
ready. There’s 
ImageSync'" tech¬ 
nology for flicker-free 
graphics when used with our 
new MultiSync* FG ,M monitors. 
FLASH ROM for upgrading or enhanc¬ 
ing your BIOS via diskette. And pre-loaded 
MS-DOS’ 5.0, Windows’ and PFS: Window Works!" For more 
information, call 1-800-NEC-INFO, or NEC FastFacts at 1-800-366-0476, #IMAGE 
(46243). After all, a computer isn’t worth a dime unless you can upgrade it with a quarter. 


Because ^ is the way you want to go. 4^ 

_______ ZYfcw 
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NEWS 


WHAT'S NEW • CONNECTIVITY 



Communicate 
Fast with 
MNP-10 ACE 

T heQX/4232bis, a 
V.32bis modem, uses 
MNP 10 with Adverse 
Channel Enhancements 
(ACE) for communication 
between computers on dial¬ 
up and leased lines. Ac¬ 
cording to Microcom, MNP 
10 data transmission en¬ 
ables error-free interactive 
data transfer over noisy 
telephone lines. 

MNP 10, which provides 
the reliability to maintain the 
high speed of V.32bis 
transmissions, automatically 
decreases the QX/4232bis 
transmission rate to establish 
a stable connection when 
interference increases. As 
link quality returns to nor¬ 
mal, the modem automati¬ 
cally returns to optimal 
speed. 

Price: $999; bundled with 
Carbon Copy Plus or Relay 
Gold, $1099. 

Contact: Microcom, Inc., 
500 River Ridge Dr., Nor¬ 
wood, MA 02062, (617) 
551-1000; fax (617) 551- 
1007. 

Circle 1285 on Inquiry Card. 


Smooth 
Operator Uses 
Windows 

S mooth Operator 3.0 
adds a GUI enhance¬ 
ment to its previous release, 
making it compatible with 
Windows 3.0. With new 
user-friendly help screens 
and the capability to run on 
most LANs, Smooth Opera¬ 
tor 3.0 offers the flexibility 
to develop application envi¬ 
ronments and technologies 
through an open modular ap¬ 
proach. FaxRetrieval, an 
optional fax-on-demand 
module, is available. 

Price: Starts at $22.95; 


FaxRetrieval, $17.50. 
Contact: Compass Tech¬ 
nology, Inc., Live Oak 
Office Center, 2201 Cantu 
Court, Suite 116, Sarasota, 
FL 34232,(813) 371-8000; 
fax (813) 377-5600. 
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Printer 
Flexibility 
on Your LAN 

A flexible network- 
printer interface for 
Hewlett-Packard LaserJet 
Series II, IID, III, and IIID 
printers, EtherFlex allows 
direct printer connection 
anywhere on a LAN. It pro¬ 
vides Apple EtherTalk and 
NetWare support on a sin¬ 
gle card that installs in the 
optional I/O slot of the La¬ 
serJet. You choose the proto¬ 
col you want by setting a 
switch, which you reconfig¬ 
ure when you want to use 
the other protocol. The inclu¬ 
sion of BNC and lOBase-T 
Ethernet connectors gives you 
LAN connection flexibility. 
Price: $695. 

Contact: Extended Sys¬ 
tems, 6123 North Meeker 
Ave., Boise, ID 83704, 

(800) 235-7576 or (208) 322- 
7575; fax (208) 377-1906. 
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DOS and 
Windows in a 
Fax Server 

V ersion 2.0 of the Lan- 
Fax Redirector peer-to- 
peer fax server combines 
compatibility with DOS and 
Windows in one package. 
With a new user interface for 
fax management, LanFax 
Redirector now has DDE and 
DDL support for Windows 
applications, HP PCL-5 sup¬ 
port for DOS applications, 
binary file transfer, and 
multiline support. 

Ugraded server technol¬ 
ogy supports up to eight fax 
cards per server, HP PCL-5 
to Group 3 conversion at the 
server, EMS support, and 
dynamic log-in. In addition 
to operating systems previ¬ 
ously supported, 2.0 sup¬ 
ports OS/2 LanServer, 
LANtastic, lONet, and DEC- 
net 4.0. A new fax modem 
supported is LaserJet Fax. 
Price: Starts at $995. 
Contact: Alcorn Corp., 

1616 North Shoreline Blvd., 
Mountain View, CA 94043, 
(415) 694-7000; fax (415) 
694-7070. 
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Share a Modem 
on the LAN 

W ith CO/Session ACS, 
any network user can 
access any modem to send 
or receive communications. 
Working in the background 
on the PC to which the mo¬ 
dem is connected, CO/Ses¬ 
sion ACS is compatible with 
LAN communications soft¬ 
ware that supports an Inter¬ 
rupt 14 interface. 

CO/Session ACS’s low 
network memory require¬ 
ments mean that PCs with 
modems attached to them for 
sharing require only 9 KB 
of memory; PCs needing ac¬ 
cess to a modem attached to 
another PC require only 6 
KB of memory. No special 
hardware or communications 
cards are required. 

Price: Two-modem ver¬ 
sion, $295; four-modem ver¬ 
sion, $590. 

Contact: Triton Technol¬ 
ogies, Inc., 200 Middlesex 
Tnpk., Iselin, NJ 08830, 
(908) 855-9440; fax (908) 
855-9608. 
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Caching 
Controllers 
for Multitasking 

T he hyperStore easy¬ 
Cache and easyCache 
Pro caching disk controllers 
let you configure a PC-based 
workstation or network 
server with up to 12.6 giga¬ 
bytes of mass storage. Each 
controller is based on a 16-bit 
Z280 microprocesor to 
create a self-contained paral¬ 
lel computer, freeing the 
PC’s CPU for other tasks. 
Price: easyCache, $585 to 
$635; easyCache Pro, $725 
to $775. 

Contact: Perceptive Solu¬ 
tions, Inc., 2700 Flora St., 
Dallas, TX 75201,(214) 
954-1774; fax (214) 953- 
1774. 
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Three great reasons 
to buy dBASE now: 

y 1. Borland’s commitment to dBASE 
y 2. Borland’s commitment to technology 
y 3. Borland’s commitment to customers 


Now that it’s from 
Borland, you can buy 
dBASE® with total 
confidence. Simply 
stated, Borland is fully 
committed to delivering 
more power, more 
flexibility and better support to the 
whole dBASE community. 

Borland advances the 
dBASE standard. 

Because Borland is the leader in object- 
oriented technology, today's dBASE 
buyer will get more features and new 
dBASE releases in less time - such as 
SQL server links, event handling, 
object-oriented extensions to the 
dBASE language and compilers that 
generate fast, tight code. 

In addition, dBASE users will be 
able to effortlessly integrate data from 



dBASE IV 


the desktop to the mainframe 
with our InterBase server. 

Borland support means greater 
customer satisfaction. 

Now that dBASE is from 
Borland, dBASE customers 
are assured of 
world class support. 

In fact, J.D. Power 
and Associates ranks 
Borland “Best 
Application Software 
in Customer Satis¬ 
faction, in small to 
medium-size and large 
businesses.” 

Borland, your database partner 
in the 90’s. 

When it comes to technological 
innovation and customer satisfaction, 


Borland leads the way. Borland is 
committed to advancing the dBASE 
standard on multiple platforms - DOS, 
Windows, VAX VMS, Sun, UNIX and 
Macintosh. 

A special offer when 
you buy dBASE now. 

Buy dBASE from 
any dealer between 
November 1,1991 
and January 31, 

1992, and get a $100 
manufacturers rebate. 
(See the coupon 
accompanying this 
ad for details.) 

See your dealer today or 
call 1-800-568-9092 now 
for rebate information. 


ID. POWER 

/AND ASSOCIATES- 

Borland 

“Best application software in customer 
satisfaction in Small to Medium-sized 
and Large Businesses" 


J 


BORLAND 

Software Craftsmanship 


CODE MPU2 


©1991 Borland International. Inc. All rights reserved. Borland. dBASK and the names of other Borland products are registered trademarks or trademarks of Borland International. Some of 
the product names used herein have been used as identification only and may be trademarks of their respective companies. 1991 J-D. Power and Associates* Computer End User Satisfaction 
Study: Phase I: Office Based Small to Medium Sired Businesses. Response from Business End Users ar 1,784 business sires. Small to medium sized businesses were based on office sites 
with between 1 and 499 employees. 1991 J-D. Power and Associates* Computer End User Satisfaction Study: Phase III: Office Based Large Businesses. Responses from Business End Users 
at 1.094 business sites. Large businesses were hosed on office site* with 500 or more employees. J.D. Power and Associates is a service mark of J.D. Power and Associates. BI 1447 
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Introducing Photography 


New FotoMan" 
The portable 
affordable camera 
for your computer. 



Its positively amazing. Now you don’t 
have to wait around to get your photos 
developed. Or pay for film. Or prints. New 
FotoMan takes great shots, displays super 
sharp digitized pictures on your PC in a 
flash, and eornes with all sorts of 
creative image editing tools. 



Take it anywhere. 

Powered by hi lilt-in rechargeable 
batteries, pocket-sized FotoMan can shoot 
32 pictures in a session. It also comes with a 
filter for great shots in the great outdoors. 
And FotoMans single button operation, 
automatic flash, and infinite field of focus 
make it a snap to use—anywhere. 


A darkroom in your PC. 

After your photo session, sim¬ 
ply plug FotoMan into the serial 
port of your desktop or portable 
IBM PC (or compatible) and transfer 




[<G>* 
LOGITECH 


your images in just seconds. You don’t even 
need a digitizing board. Then preview and 
select the images you want to save. 

FotoMans Windows™ based image edit¬ 
ing software—FotoTouch™—displays images 
in 256 shades of gray, and makes editing and 
retouching fast and fun: crop backgrounds, 
change sizes, adjust contrast and 
brightness, even create special 
effects. You can use your perfected 
pictures in any application. 

And a file compression feature 
saves them in a minimum of 
storage space. — 

FotoMan comes widi everything 
you’ll need, plus something you probably 
won’t: lifetime service and support. And at 
$799 FotoMan costs hundreds less than any 
other digital camera. Were positive 
youll be impressed. For more infor¬ 
mation call toll free: 



800-231-7717 ext. 345. 


Tools That Power The Desktop. 
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WHAT'S NEW 


NEWS 


• PROGRAMMING SOFTWARE 


Soft-ICE/W Lets 
You Debug from 
Within Windows 

S oft-ICE, the 386 de- 
bugger that performs in¬ 
secticidal tasks usually as¬ 
sociated with in-circuit 
emulators, has made the 
transition from real-mode to 
protected-mode application 
debugging. The first debug¬ 
ger for Windows 3.1, Soft- 
ICE/W lets you debug Win¬ 
dows programs at the 
system or application level, 
Nu-Mega says. 

You can use Soft-ICE/W 
to debug virtual device 
drivers, DOS virtual ma¬ 
chines, device drivers, and 
applications from within 
Windows. The program fea¬ 
tures memory-range and 
memory-local ion breakpoints 
and a back-trace function. 

Nu-Mega also offers 
CV1, which lets you run and 
display Microsoft's Code¬ 
View within a window 
without having to leave the 
Windows environment. 

Price: Soft-ICE/W, $386; 
CV/1, $129. 

Contact: Nu-Mega Tech¬ 
nologies, Inc., P.O. Box 
7780, Nashua, NH 03060, 
(603) 889-2386; fax (603) 
889-1135, 
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Clarion Goes Full 
Speed Ahead 

C larion has licensed the 
TopSpeed optimizing 
code generator from Jensen 
& Partners for use in the Pro¬ 
fessions 1 Developer 3.0 
database applications devel¬ 
opment took The internal 
computing speed of a Profes¬ 
sional Developer 3.0 pro¬ 
gram is as much as 200 times 
faster than the same pro¬ 
gram created with FoxPro 
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Soft-ICE/Wfor Windows can debug programs at the system 
or application level. Here Soft-ICE/W is debugging a 32-bit 
Windows virtual device driver. 


2.0 or Clipper 5.0, Clarion 
says. 

Professional Developer 
3.0 also includes replaceable 
database drivers to let ap¬ 
plications access a variety of 
databases. The package in¬ 
cludes drivers for Btrieve, 
xBase, Paradox, and Net¬ 
Ware SQL. When used on a 
Novell network, the Btrieve 
driver automatically supports 
client-server architecture. 

SQL drivers for Oracle, 
SQL Server, and other data¬ 
base drivers written by 
Clarion will be available 
through Clarionet, a toll- 
free information service that 
you can access for a $ 150 
annual membership fee. 

Clarion says Professional 
Developer 3.0 lets you en¬ 
hance and customize verti¬ 
cal-market and accounting 
packages that use database 
engines supported by Clarion 
database drivers. Version 
3.0's application generator 
includes visual templates 
and supports embedded 
source code. 

Price: $995. 

Contact: Clarion Software, 
150 East Sample Rd., Pom¬ 
pano Beach, FL 33064, 

(800) 354-5444 or (305) 785- 
4555; fax (305) 946-1650. 
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Stand-Alone 
dBase IV 
Compiler 

A stand-alone compiler 
for the dBase IV lan¬ 
guage, Arago Quicksilver 
produces independent .EXE 
files from dBase source 
code. WordTech Systems 
will not charge any run¬ 
time or licensing fees for pro¬ 
grams created using the 
new compiler. 

The compiler includes an 
overlay linker and an auto¬ 
matic run-time environment 
configuration. 

Price: $799. 

Contact: WordTech Sys¬ 
tems, Inc., 21 Aitarinda Rd., 
Orinda, CA 94563, (510) 
254-0900; fax (510) 254- 
0288. 
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Complex 

Communications 

Library 

V ersion 3.2 of the 
Greenleaf CommLib 
Level 2 C asynchronous 
communications library adds 
seven new drivers, bringing 


the total to 12. CommLib 
Level 2 offers support for 
XMODEM, YMODEM, 
ZMODEM, Kermit, and 
ASCII file transfer protocols, 
XON/XOFF, RTS/CTS 
(Request to Send/Clear to 
Send), DTR/DSR (Data 
Terminal Ready/Data Set 
Ready) handshaking, and 
first-in/first-out priority on 
16550 universal asynchro¬ 
nous receiver/transmitters. 

Greenleaf has also added 
drivers for the Phar Lap 2861 
DOS-Extender and Ratio¬ 
nal Systems' DOS 16M pack¬ 
age. These drivers feature 
bimodal interrupt handlers, 
16550 support, and hard¬ 
ware handshaking. 

CommLib supports all 
the popular C and C ++ 
compilers. 

Price: $359. 

Contact: Greenleaf Soft¬ 
ware, Ine. t 16479 Dallas 
Pkwy., Suite 570, Dallas, 

TX 75248, (800) 523-9830 
or (214) 248-2561; fax 
(214) 248-7830. 
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A C Display 
Manager for 
DOS and OS/2 

C -Display Manager 4.5 t 
which provides support 
for screens, menus, and 
data handling, lets you create 
user interfaces in DOS and 
use them in OS/2 protected 
mode without change and 
vice versa. 

Price: C-Display Manager 
(without source code), $119; 
C-Display Manager Ad¬ 
vanced (library with source 
code), $199; C-Display 
Manager Professional (source 
code of utilities and design 
documentation), $599, 
Contact: Sydetech System 
Development Technologies, 
Inc., 140-74 34th Ave., 

Suite 1C, Flushing, NY 
11354, (718) 321-1572; fax 
(718) 321-9685. 
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Faster Runtime 



Run with ULSI A/lath Coprocessors 

Applications Run Faster 

The Math*Co™ 83C87 (DX) and 83S87 
(SX) math coprocessors from ULSI 
Systems are complete double-CMOS, 

1-micron technology chips. As a result of 
this superior architecture, the Math*Co 
coprocessors can perform floating-point 
mathematics in fewer clock cycles than 
needed by the standard Intel 80387, 

Keeps on Running— 

Lifetime Warranty 

ULSI Math*Co coprocessors have the 
industry's best Mean Time Between 
Failure (MTBF) rating—which is why 
we Ye able to offer the industry’s only 
lifetime warranty. 


SYSTEMS 


Maih*Go is a registered trademark of ULSI Systems. Other product names arc trademarks and/nr trade names nf their respective manufacturers 



HEADQUARTERS 

NORTH AMERICA SALES 

INTERNATIONAL SALES 


& DISTRIBUTION 

& 01511910071014 

ULSI Systems, Inc, 

ITSI Marketing North America 

ULSI Marketing Europe 

58 Daggett Drive 

4412 Spleewood Springs Road. 

The Old Laundry 

Sun Jo^, CA 951M 

Suite 106 

70 South View Avenue 

Teh 408-943*0562 

Austin, TX 78759 

Cavern ham, Reading 

fei 408-943-0106 

Td: 5 L2-795-8033 

Berkshire RC.4 OHQ 


Pax: SI2-7939959 

England 



Tel: 07.44-462247 



Fax: 0734-461920 


Runs on Everything 

Math*Co coprocessors are plug-in 
compatible with the IBM PC and PC 
clones. And they’re 100% software 
compatible. 

Runs Lean — 

Low Power Consumption 

The Math-Co SX is ideally suited for 
laptop and portable IBM PC and PC 
compatible computers. It has a “sleep” 
mode feature which enables it to draw 
minimal power while in an idle state. 

Operating Speed Availability 

DX: 16, 20 t 25,33 and 40MHz 
SX: 16,20 and 25MHz 
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Please Jo not attempt this on just any computer. Now there's a 


is you choose how to work 


You can write directly on the screen. Or use the keyboard. Its a jully-compatible 380 DOS !Windows" pentop computer 


if 










WHAT'S NEW 


NEWS 


• BUSINESS SOFTWARE 


Map Your 
Movement 

B y integrating with 

technologies such as the 
Global Positioning System 
and LORAN C, a PC-based 
mapping system called 
RealTime Maplnfo lets you 
track moving objects on de¬ 
tailed, street-level computer¬ 
ized maps. The program 
lets you follow changes in 
status at remote sites such 
as traffic signals, communi¬ 
cations lines, and utility 
cables. The program adds a 
real-time component to ap¬ 
plications such as dispatch¬ 
ing. The real-time program 
runs with Maplnfo for DOS. 
Price: RealTime Maplnfo 
with serial communications, 
$2495; Maplnfo for DOS, 
$995. 

Contact: Maplnfo Corp., 
200 Broadway, Troy, NY 
12180, (800) 327-8627 or 
(518) 274-8673; fax (518) 
274-0510. 
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RealTime Maplnfo integrates with technologies such as the 
Global Positioning System to track the exact location of 
moving objects on electronic street maps . A GPS processor 
takes readings from three or more satellites to determine 
longitude and latitude. Then a vehicle equipped with a GPS 
receiver sends its position to a receiving station via serial port, 
cellular phone, or hard connection for geographic display on 
RealTime Maplnfo. 


portion of Quicken keeps his¬ 
torical records of invest¬ 
ment activities such as buys, 
sells, dividends, interest, 
fees, reinvestments, stock 


Statistics 
for the Next 
Computer 


Quicken 
for Windows 

T he new Windows 3.0 
version of the Quicken 
finance program lets you 
manage checking and savings 
accounts, credit cards, 
cash, assets and liabilities, 
and investments. Quicken 
for Windows includes a wide 
range of predefined reports 
and financial statements for 
homes and businesses. 

The investment tracking 


splits, and share prices. 

You can use it to manage cer¬ 
tificates of deposit, IRAs, 
stocks, bonds, and mutual 
funds. Quicken for Win¬ 
dows also includes Check- 
Free, an electronic check¬ 
paying service, and a wide 
range of business reports 
includes cash flow, profit 
and loss, balance sheets, 
and payroll summary. 

Price: $69.95. 

Contact: Intuit, Inc., 155 
Linfield Ave., Menlo Park, 
CA 94026, (800) 624-8742 
or (415) 322-0573. 
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Quicken for 
Windows ’ support 
for Windows 3,0's 
Multiple 
Document 
Interface lets you 
keep multiple 
accounts open at 
the same time. 


T he SAS System of data 
access, management, 
analysis, and presentation 
applications is now available 
for all models in the Next 
family of workstations. Ap¬ 
plications for the SAS Sys¬ 
tem, which include report 
writing, statistics, econo¬ 
metric and time-series analy¬ 
sis, data visualization, and 
mathematics, support the 
Next machines" multitask¬ 
ing, networking, and Next- 
Step GUL 

By using the SAS/Con- 
nect cooperative processing 
component , you can upload 
and download data or re¬ 
motely submit SAS pro¬ 
grams for mainframe 
processing. 

Price: Annual fee starts 
at $825. 

Contact: SAS Institute, 

Inc., SAS Campus Dr., 

Cary, NC 27513, (919) 
677-8000. 
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Syzygy 2.0 

Improves 

Communications 

T he first major upgrade 
of the Syzygy multiple- 
project tracking program 
for DOS features shared re¬ 
sources and project data. 
Version 2.0 adds improve¬ 
ments in security and sup¬ 
port for expanded and ex¬ 
tended memory while 
requiring less conventional 
memory than did previous 
releases (i.e., 425 KB of 
RAM). 

The company says that 
Syzygy 2.0’s server-wide 
sharing of resources is ac¬ 
complished through a single 
list of resources that con¬ 
tains Syzygy users, re¬ 
sources, and contacts, thus 
strengthening the program in 
the area of client-oriented 
project tracking. 

To make it easier to 
transport Syzygy data be¬ 
tween installations, version 
2.0 adds a new interchange 
format called SyzIF that 
lets you export all or part 
of a Syzygy work map and 
share it with others, regard¬ 
less of location. 

Syzygy 2.0 offers three 
levels of security. Adminis¬ 
trator, work-map adminis¬ 
trator, and user levels offer 
access only to relevant 
functionality. 

You can edit any task 
from a to-do list. Syzygy is 
useful for tracking publica¬ 
tion projects, software devel¬ 
opment, product rollouts, 
and customer support. 

Price: $395; 10-user edi¬ 
tion, $1695; each additional 
five users, $695. 

Contact: Syzygy Develop¬ 
ment, Inc., 5555 Triangle 
Pkwy., Suite 320, Nor- 
cross, GA 30092, (404) 662- 
5362; fax (404)6624)908. 
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Free i860™ Processor and 186 O/APX Software! 

By now, you’ve probably heard about our industry-first 
4860™ MotherBoard that packs the power of the Intel 
80486 CPU with the Intel 80860 RISC processor 
(i486™-I- i860-4860). 

What you haven’t heard is that, 
for a limited time, when you buy 
a 4860 MotherBoard with SMB of RAM, 
llauppaugewill give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why give you this capability? Because 
you'll enjoy a level of processor perform¬ 
ance never before seen in a PC. Our bet 
is that you'll be so impressed, you’ll 
come back for more! 

A PC Revolution: In the PC environment, 
the 4860 is a 486-based MotherBoard with the new 
EISA I/O bus. It runs over 2 times faster than 386 com¬ 
puters and delivers mainframe power for applications 
including CAD, LAN and desktop publish ing.This board 
is fully compatible with DOS, IBM’s OS/2, Novell 
Netware and SCO UNIX. What’s more, Ilauppauge’s 
4860 supports up to 64 MBytes of memory without a 
RAM expansion board. 

RISC-Y Business: The i860 processor is ideal in com¬ 
plex applications, performing up to 25 million floating¬ 
point operations per second. It adds to the power 
of die 486, so you can run rings around ordinary PCs. 


By adapting Intel’s APX (Attached Processor Executive) 
software to our 4860 MotherBoard, we’ve created 
a way to exploit the power of die i860 to give 
you practical multiprocessing. In fact, i860/APX 

provides a base for entirely new appli — 
cations made possible by the advent 
of the i860 RISC processor. 

Technical Features: 25 or 33MHZ 
486/860*4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
• Socket for optional Intel Tlirho Cache 
485™and Weitek 4167-7 EISA I/O 
slots- 64-bit expansion slot for 
optional high-speed graphic frame 
buffer • 1 parallel, 2 serial ports and 
a built-in PS/2-style mouse port. 

Enjoy a RISC-free investment. Our 4860 MotherBoard 
is designed with the world’s highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 

Hauppauge Computer Works, Inc 
91 Cabot Court 

Hauppauge, New York 11788 H3UDD3UOG^ 
Telephone: 516-434-1600 
Fax: 516-434-3198 
In Europe (49) 2161-17063 — 


In Australia: (7) 262-3122 Available at your local computer dealer 
In England: 071-378-7309 

Thulemarks: OS/2: IBM • Intel 386, i486, i860 andIhrboCache485™: IntelCorp. • DOS and Xenix: Microsoft Corp. • 4860,4860 MotherBoard: Hauppauge 

Circlet 68 an Inauirv Card. 







Quick, pick a function, Thatl how the Toolbar works: easy access to everyday features. Fbr instance, to get a quick column total , simply kit the Autosum* button „ and there you go. 
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jsheet to make 
the equation. 
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There's one very 
important factor that 
most spreadsheets don't 
know how to handle: you. 

But Microsoft* 
Excel 3.0 for Windows" 

W indows spreadsheet ■ has changed all that 

With plenty of easy-to-use fea¬ 
tures like the Toolbar; you may start 
to think of Microsoft Excel 3.0 as an 
extension of your thought process in¬ 
stead of a spreadsheet. 

Which makes it easy for you to 
do some powerful things, such as con¬ 
solidating up to 255 worksheets at a 
time, regardless of format or structure. 

Or take Solver. It lets you start 
with a desired result and work back¬ 
wards to find the variable you need. 

It’s also easy to share results 


with other Windows applications, like 
Microsoft W)rd for Windows. (Just what 
you’d expect from the people who pio¬ 
neered the first Windows spreadsheet.) 

And Microsoft Excel reads and 
writes Lotus* files. And converts 1-2-3’ 
macros. And offers online help to guide 
you through your transition from Lotus 
to the friendliest spreadsheet ever seen 
on the personal computer. 

Finally consider that, even if you 
are using Lotus 1-2-3, you can upgrade 
to Microsoft Excel 3.0 for only $129; 
Just see your local reseller or give us a 
call at (800) 323-3577 Dept.W15. 

Microsoft Excel and you. It all 
adds up. 

Microsoft 


*Ptus freight and applicable tax. Offer goad for current owners of 123, SuperCatc* Quattro* ftn and HPiTraiKr Please allow 2-4 fwrfc far dtinrry upon KCrtjW oforder fry expires 12/31/91. Limit one per customer. I&sethtr prir.es 

may Wiry, Coll for system t&mireMenii ftferguod Onfy in the 50 Onited States, ® 1991 Microsoft Corporation. Alf rights reserved. Pruned « the USA. /«the United States, call (800 .1233577, Dept Wl5. For snlormatiim <mly: In Canada, call (800) 
5639048; outside the United States and Canada, coil (306) 936-8661. Microsoft and the Microsoft logo are registered trademarks and A*tesww, Toolbar and Windows art tmi&Mrh s of Mitmofl Corporation fjjtm and fZ-3 am registered trademarks of 
Lotm Drvetopment Corporation 
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WHAT'S NEW • SCIENCE / ENGINEERING SOFTWARE 



Apollonius for Windows 3.0 can solve geometry problems 
without requiring you to remember formulas. The program 
offers a sketch-based drawing package and a variational 
geometry solver. 


Solve Geometry 
Problems 
by Sketching 

A new Windows*based 
geometry solver called 
Apollonius lets you de¬ 
scribe and solve geometry 
problems by drawing them. 
Once you sketch out a prob¬ 
lem in Apollonius, you can 
make the problem exact by 
specifying known distances 
and angles. The program will 
then solve the geometry 
problem by giving unknown 
distances, angles, and 
areas. It also provides a scale 
drawing of the geometry. 
Two-way DXF links let the 
program communicate with 
popular CAD programs. 
Price: $98. 

Contact; Saltire Software, 
P.G. Box 1565, Beaverton, 
OR 97075, (503) 642-1874; 
fax (503) 642-5705. 

Circle 1300 on Inquiry Card, 

Viewdac Adds 
GPIB, RS-232 
Support 

V iewdac, the data acqui¬ 
sition, analysis, and 
graphics program for 386- 
and 486-based PCs, can now 


communicate with general- 
purpose interface bus (GPIB) 
and RS-232 instruments. 
Viewdac 2.0 also adds an ex¬ 
ternal language interface, 
Lotus 1-2-3 I/O, and graph¬ 
ics output to Hewlett-Pack¬ 
ard Graphics Language and 
PostScript plotters and 
printers. 

The GPIB IEEE 488 
standard interface offers a 
way to connect peripherals 
to the PC through a 24-pin 
parallel connector. Version 
2.0 lets you automate a range 


of monitoring, test, and ex¬ 
perimental applications 
without programming. 

Viewdac 2.0 can control 
up to 56 GPTB instruments at 
once. The new external lan¬ 
guage interface, which lets 
you import custom analysis 
routines into the system, sup¬ 
ports C and assembly 
language. 

Price: $2495. 

Contact: Keithley Asyst 
Software Technologies, Inc., 
100 Corporate Woods, 
Rochester, NY 14623, (800) 
348-0033 or (716)272- 
0070; fax (716) 272-0073, 

Circle 1301 on Inquiry Card. 

Serial Line 
Analysis 
for the PC 

A new version of Data- 
Scope, which trans¬ 
forms your PC into a pas¬ 
sive or active RS-232 data- 
and signal-line monitor and 
protocol analyzer, lets you 
run up to four concurrent 
active displays in any window 
arrangement. Paladin says 
that version 2.0 can outper¬ 
form expensive dedicated 
hardware line monitors while 



Viewdac 2.0, a data acquisition, analysis, and graphics 
program for 386 - and 486-based PCs, integrates its features in 
a multitasking, window-based system. 


eliminating the guesswork 
in working with serial line 
transmissions and can col¬ 
lect up to 8 MB of data with 
microsecond time-stamp 
resolution. 

Price: $249, 

Contact: Paladin Software, 
Inc., 3945 Kenosha Ave., 
San Diego, CA 92117, 
(619)490-0368; fax (619) 
490-0177. 

Circle 1302 on Inquiry Card. 


Mac Data 
Analysis for 
Oscilloscopes 

S uperScope/488, a data 
acquisition and analysis 
program for digital-storage 
oscilloscopes and black-box 
digitizers, offers a trans¬ 
parent interface between your 
instrument and the Mac. 
Using dialog boxes and a 
front panel that resembles 
that of an oscilloscope, you 
can configure the program 
to transfer data and measure¬ 
ments to the computer for 
display or processing. 

To transfer data from the 
oscilloscope to the program, 
you open a channel from 
within the program. All ac¬ 
quisitions are sent to the 
program without requiring 
programming on your part. 

SuperScope/488 supports 
instruments from companies 
such as Tektronix, Hewlett- 
Packard, IGtech, Nicolet, 
and LeCroy. In addition to 
supporting IEEE 488 instru¬ 
ments, the program sup¬ 
ports the MacADIOS line of 
digitizing hardware. 

Price: $990; 488 Instru¬ 
mentation Library, $290. 
Contact: GW Instruments, 
Inc., 35 Medford St., Somer¬ 
ville, MA 02143, (617) 
625-4096; fax (617) 625- 
1322. 

Circle 1303 on Inquiry Cord. 
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This is your dot matrix, 
printing 


This is our new quiet 2624, 
printing 



PQ8-BY 


This is the one you’ve been watting for. 

Panasonic" presents the first of a new 
generation of quiet dot matrix printers. 

The KX- P2624 wide- carriage. t 

It doesn’t scream, it whispers. Through multi-part forms, 
those ‘industrial strength’ spreadsheets, and your customer 
correspondence. And does them all with ease, speed and the superb 
reliability we’ve built a reputation on. It has all the features you’ve come to expect 
from the leader in dot matrix printing. And then some. One super letter-quality 
and seven letter-quality fonts. Multiple paper paths. An LCD display. A top speed 
of300 cps in draft mode, 100 cps in letter quality. A two-year limited warranty on 
parts and labor* And serene quiet. , ,, , .. . . , 

Kir more mformauon call us toll free: Copim Typewriters & Facsimiles 
1-800-742-8086. Or, better yet, see your m 

Panasonic dealer. PdnBSOniC 

You’ll like what you don’t hear. office Automation ( j?" = V\\ 

* See your dealer for details. Circle 1 1 9 on Inquiry Card. \\ 






Our innovations never stop. 

The new MultiSync 4FG, 
5FG, and 6FG monitors 
feature our AccuCoIoF" 
Control System. An 
amazing advance in 
computer monitors 
that lets you match 
on-screen colors to 
printer output, 
other monitors, 
and color 
reference 
systems 
such as 
Pantone * 



Gompulers and Communicslions 



Are you missing the big picture? Do the 
little things just disappear? The new genera¬ 
tion of MultiSync' monitors were designed 
to solve these problems with a larger, more 
readable display for windowing environ¬ 
ments. Introducing the 15" 4FG™ and the 
17" 5FG™ monitors. Larger screens combined with our Full Scan™ capabil¬ 
ity provide edge-to-edge images in a much bigger display area. A high-contrast 
surface delivers exceptionally crisp text and graphics. 


The new MultiSync 4FG and 
5FG monitors. Images so big 
and sharp, you'll see more 
details in more detail. 


Advanced screen technology gives you a flatter screen both horizontally and 
vertically, so images appear flat with less distortion at the edges. Higher 
refresh rates enable flicker-free images. Plus, on-board memory and digital 
controls store preset graphics modes and automatically size and center 
screen images. You can also adjust image size, position, on-screen color, 
and pin cushion. 

Both monitors are compatible with MS-DOS based systems and the Mac II 
family and Quadra!" The 4FG supports a range of video standards from VGA 
to 1024 x 768 (70 Hz) non-interlaced. The 5FG supports video standards from 
VGA to 1280 x 1024 (74 Hz) non-interlaced and many workstation modes. 

The all-new 4FG and 5FG. So big, bright, and sharp it’s easy to see 
their advantages. 



MultiSync 5FG Monitor 














SEC 



MultiSync 4FG Monitor 


Call 1-800-NEC-JNFO. (In Canada 1-80G-3434418 ) For immediate info via fax cal NEC Fastfacta, 1-600-366-0476. Request 1531 for 4FG and 1741 for 5FG. 
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What-lf Analysis 
for Claris CAD 

I ntended for use as a com¬ 
panion application to 
Claris CAD for the Mac, 
Vision Software’s design- 
Power lets you focus on the 
overall structure of your de¬ 
signs and experiment with 
different aspects of your 
work. designPower features 
relational layering, object 
linking, and parametric or 
what-if design tools. Geo¬ 
metric Resolver technology 
ensures that your design con¬ 
forms to your predeter¬ 
mined specifications, 
designPower includes a 
library of parametric sym¬ 
bols of doors and windows 
for use in architectural de¬ 
sign settings. The program 
also features MacDraw II and 
DXF capabilities for inte¬ 
gration with other Mac CAD 
and graphics programs. 
Price: $399. 

Contact: Vision Software, 
3160 De La Cruz Blvd,, 

Suite 104, Santa Clara, CA 
95054, (800) 800-8476; fax 
(408) 748-9584. 

Circle 1304 on Inquiry Cord, 


Create Gigantic 
Posters 

V ersion2J ofS. H. 

Pierce’s poster produc¬ 
tion program, PosterWorks, 
lets you create posters in 
sizes of up to 10,000 square 
feet. Using the Mac and any 
PostScript output device, 
you ean use PosterWorks 2.1 
to design tiled posters, dis¬ 
plays, and billboards. The 
program lets you adjust im¬ 
ported color type, line-art 
objects, and scanned 
images. It also supports Sys¬ 
tem 7.0, 32-bit addressing, 
and enhancements for Apple- 
Talk devices. 

PosterWorks 2.1 lets you 
import scanned images from 
Mac and DOS TIFF files 
and from Scitex CT files. 


The program features im¬ 
proved color and image con¬ 
trol tools, including im¬ 
ported illustration- 
correction, type-correction, 
and image-saturation-control 
capabilities. 

If you opt to have a pro¬ 
fessional large-format service 
bureau produce your hard 
copy, you’ll appreciate 
PosterWorks’ BureauFile 
export option. BureauFile 
contains the poster layout, 
imported elements, settings, 
and font listings in an edit¬ 
able format, 

S. H. Pierce also offers a 
professional version of Post¬ 
erWorks, designed for use 
by reprographic service bu¬ 
reaus in producing output 
on large-format devices. The 
Bureau Edition has all the 
features of PosterWorks 2,1 
and takes advantage of the 
Mac’s FPU for faster pro¬ 
cessing. 

Price: PosterWorks 2. l t 
$295; Bureau Edition, 

$2995. 

Contact: S, H. Pierce & 

Co., Suite 323, Building 600, 
1 Kendall Sq., Cambridge, 
MA 02139, (617) 395-8350; 
fax (617) 395-1281. 

Gird* 1305 on Inquiry Curd, 


Customize Your 
CAD Linetypes 

T he professional-look¬ 
ing results of linetype 
annotation are now avail¬ 
able for users of all CAD pro¬ 
grams that can read and 
write DXF files. Originally 
available only for Auto¬ 
CAD, Universal C-Line lets 
you assign meaning to dif¬ 
ferent types of lines and 
routes in engineering, map¬ 
ping, and many other 
applications. 

Universal C-Line is 
available in three versions— 
Lite, Standard, and Profes¬ 
sional—and supplies up to 
130 linetypes, depending 
on which version you use. 
Price: Lite version, $295; 
Standard version, $495; Pro¬ 
fessional version, $695. 
Contact: M. SI inn Engi¬ 
neering Services, Inc., 3158 


West 32nd Ave., Vancou¬ 
ver, B.C., Canada V6L 20, 
(800) 663-8045 or (604) 
266-5380; fax (604) 266- 
5348. 

Circle 1306 on Inquiry Card, 


Major Visual 
Impact, Minor 
Wallet Damage 

A imed at the nonartistic 
user who needs an easy 
tool for producing polished 
presentation materials, Mi- 
crografx’s Windows Draw 
provides a heavily featured 
illustration program at a 
relatively low price, 

Windows Draw provides 
Bezier curve editing, outline 
fonts, and effects such as 
text on a curve and blending. 
Drawing tools include free¬ 
hand, line, and curve, and 
you can use rotate and re¬ 
shape functions to alter your 
view of your work, 

Windows Draw includes 
ClipArt Manager, which lets 
you search the program’s 
2600 clip-art images by sym¬ 
bol name or by filename. If 
all that clip art doesn’t meet 
your needs, you can import 
images using Windows 
Draw’s 30 import and ex¬ 
port filters. You can import 
24-bit scanned color TIFF 
and PCX images for display, 
manipulation, or priming. 
Price: $149.95. 

Contact; Micrografx, Inc., 
1303 Arapaho, Richardson, 
TX 75081; (800) 733-3729 
or (214) 234-1769; fax (214) 
234-2410. 

Circle 1307 on Inquiry Cord. 


In this Universal 
C-Line map, the 
light blue line 
represents a 
stream, pink 
shows elevation , 
dark blue shows 
gas lines , green 
represents the tree 
line t and yellow 
marks a dirt road . 
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£6,8 1 I 


Elonex Network Stations 


£ 2 , 


PC-3 20 XM 16k cache. I MB RAM £710 


PC-333M 32k cache, 2MB RAM £960 


PC-42QXM 8k cache, 2MB RAM £1 


PC-433M 64k cache, 2MB RAM £1,360 


Power 


SAMPLE CONFIGURATIONS 

(excluding carriage and VAT) 


Netware 3J I for up to 100 users 
(optional version for up to 250 users) 

PLUS 

Elonex PC-450F EISA File-server 
50MHz 486DX cpu. 128k cache, BMB RAM 
(max 64MB) r 1.4GB scsl hard disk, with 32-bit 
cacheing control, 10 HDD bays, 32-bit Ethernet 
carti. 350W psu, heavy duty UPS. 


Netware 2.2 for up to 50 users 
(optional version for up to 100 users) 

PLUS 

Elonex PC-433F EISA File-server 
33MH* 486DX cpu. I2&k cache, 8MB RAM 
(max 64MB). 1.4GB scsi hard disk, with 32-bit 
cacheing control, L0 HDD bays. 32-bit Ethernet 
card, 3SOW psu, heavy duty UPS. 


Netware 3.11 for up to 20 users 
(optional version for up to 100 and 250 users) 
PLUS 

Elonex PC-420XV EISA Fil^server 
20MHz 486SX cpu, Bk cache, BMB RAM [max 
64MB), IGB scsi hard disk, with 32-bit cacheing 
control, 7 drive bays, 32-bit Ethernet card. 
250W psu, heavy duty Uninteiruptable Rower Supply. 


Netware 2.2 for up to 10 users, 
(optional version for up to 50 and 100 users) 
PLUS 

Elonex PC-433B File-server 
33MHz 486DX cpu, 64k cache. BMB RAM (max 
32MB), 400MB ide hard disk. 5 drive bays, 
intelligent 16-bit Ethernet card. 


Netware 2,2 for up to 5 users 
(optional version for up to 10, 50 and 100 users) 
PLUS 

Elonex FC-420XB File-server 
20MHi 486SX cpu, 8k cache, 8MB RAM (max 
32MB). 200MB ide hard disk, S drive bays, 
16-bit Ethernet card- 


with Mouse, 16-bit Ethernet card and hoot ROM 


Call Response Computer Maintenance 
(081-965-3225) for a free on-site installation survey 
and/or subsequent on-site support, 

Elonex® is a registered trademark of Elonex pic. 
Netware is a trademark of Novell Inc, Unix Is a 
trademark of AT&T, 486SX, 486DX are trademarks 
of Intel Corp, AH items are sold subject solely to 
Elonex's terms and conditions. Prices and specifi¬ 
cations may be subject to change without notice. 


Tel 081-452 4444 

--— Fax; 0BI-4S2-6422-- 

Elonex pic, 2 Apsley Way, London NW2 7LF 


Tel (0274) 307226 

-Fax; (0274) 3072S4- 

Elonex pic, 7-9 Campus Road, 
Listerhllls Science Park. Bradford BD7 IHR 


-— Tel 10-41 42 26 Fax 10-41 45 96- 

Marktech (Benelux) 5A, Wavre (Bierges), Belgium 


Orchestrated 


£ 10,622 


Tel 1-6797774/5 Fix 1-6791728 
ERS Computers, Dublin, Eire 



PERSONAL 

COMPUTERS 


Few manufacturers can match Elonex for its powerful new range of Personal Computers 
and build them to the quality normally associated with far more expensive brands. 

Fewer still can supply you directly as wide a choice of high performance File-servers and 
Workstations, all fully installed and ready to run under Netware and Unix. 

Only a handful possess the in-house expertise to help you get the maximum out of 

connecting them together. 

None offers complete solutions as flexible and cost-effective as ours. 
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Apple Reveals Reasons Behind Link with ARM 

I n November 1990, Apple bought a minority share in Advanced RISC Ma¬ 
chines. Previously, the ARM processor had been developed and marketed by 
Acorn Computers. At the time, Apple’s investment and the creation of the inde¬ 
pendent company was said to be the best way to make the processor available to a 
wider audience. Not said, however, was whether Apple was a part of that wider 
audience, 

Larry Tesler, vice president of special projects at Apple, has now begun to 
tell the story behind Apple’s relationship with ARM, He said that Apple had 
been using the processor in its development laboratory since 1986, but there was 
a problem with the processor’s being owned by another personal computer 
manufacturer; before Apple would commit projects to the processor, it had to be 
assured of the independence and future of the chip’s developer. Spinning off the 
development team and investing in the new company seemed the most secure 
way forward. 

The details of how Apple intends to use the product are still uncertain. Tester 
commented that “Apple sees the computer industry following two different 
courses: High-end, workstation-type products will be one direction, while the 
other will be toward more consumer-oriented products.” He explained that al¬ 
though the Mac Classic was the first step in the consumer-oriented direction, he 
saw the ARM processor as a second-level, enabling technology that would be 
the basis of many consumer products, from low-end computers to electronic 
personal organizers and microwave ovens. “I would like to see the ARM logo 
appearing on many different brands of equipment, in a similar way to the Dolby 
logo on hi-fi equipment,” he said. 

Tesler was not willing to go into further detail. He did suggest that the high- 
end developments were the core of Apple’s activity with IBM, but he wouldn’t 
comment on whether the Apple/Sony relationship would be the core of low-end 
consumer products. Tesler also dismissed rumors that the ARM600 object-ori¬ 
ented processor (see “ARM600: RISC Goes OOP,” December 1991 BYTE, 
International Section) would support Pink, Apple’s object-oriented operating 
system. He said that a new low-end object-oriented operating system, with 
support for QuickTime, would be developed for the ARM-based consumer 
products. 

—Andy Redfem 


A Simple but Scalable Windows 3.0 Database 


T he combination of AI, predicate 
calculus, and the number 42 hardly 
seems like a recipe for what could be a 
major innovation in database technol¬ 
ogy, but TwoB Computers (Colchester, 
Essex, ILK.) believes that it is. TwoB 
has created a database that can be pro¬ 
grammed using predicate calculus in a 
way similar to Lisp. And the 42? That is 
the name of the product (and the number 
of lines of code used in the core of the 
indexing algorithm). 

Eight years ago, developers at TwoB 


set out to create a data store for Unix, 
They wanted to combine the advantages 
of a free-form database with those of a 
structured relational database. The key 
to successfully integrating these differ¬ 
ent database structures lies in the index¬ 
ing technique used. The basic indexing 
algorithm in 42 may be only 42 lines 
long, but the algorithm is perfectly 
balanced (i.e., the maximum depth of 
the tree structure is equal throughout the 
index), and the developers claim that 
the speed of searching is inversely 


NANOBYTES 


At Comdex (Las Vegas, NV), 
BYTE presented a range of awards 
for the best products launched at 
the show. One of the awards, Best 
International Product, was aimed 
specifically at products developed 
outside the U,S, The winner of 
the award was Psion for its Series 
3 palmtop PC (see “Psion’s 
Powerful Pocketable Portable” on 
page 40). This machine was such 
a hit that Psion’s U.S. president 
took orders for five machines at 
the award ceremony. 

The two runners-up in the Best 
International Product category 
were N/Joy, The World of Ob¬ 
jects (see “N/Joying the World of 
OS/2” on page 86IS-4) and a 
miniature VGA-to-PAL converter 
from Yuan Yuan Enterprise. 

The judges regarded the VGA-to- 
PAL converter as a neat solution 
for notebook users on the move. 
Sick of the notebook’s LCD 
screen? Simply plug it into the 
hotel room’s TV, and the TV be¬ 
comes a color monitor. □ 

While the theme of Comdex may 
have been “smaller and faster,” 
Hitachi used the show as a plat¬ 
form for launching what it claimed 
were the largest-capacity SV*- 
and 3V2-inch hard drives to enter 
production. The biggest drive in 
the range is a 3.7-gigabyte 5 l A- 
inch SCSI device with an average 
seek time of 10.4 ms. 

These new drives offer an ar¬ 
eal density of 151 Mb per square 
inch, a 60 percent increase from 
that of previous Hitachi drives. Be¬ 
cause of recent technological 
breakthroughs, Hitachi has revised 
its predictions for the size of disk 
it will be able to produce by the 
turn of the century. Hitachi’s re¬ 
searchers are now aiming for an 
areal density of 2 gigabits per 
square inch. On a 514-inch disk 
format, this would create a 250- 
gigabyte unformatted drive, □ 
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proportional to the size of the data store. 

More interesting is how objects are 
held within the database, Lisp-like envi¬ 
ronments are notorious for garbage col¬ 
lection problems: Objects keep being al¬ 
located until the memory runs out, and 
then the whole system stops while gar¬ 
bage collection takes place. On a large 
data set, this can create a noticeable 
pause of 10 seconds or more. The data 
structure that 42 uses automatically de¬ 
allocates objects when they go out of 
scope, so garbage collection is never re¬ 
quired . 

This month, the company intends to 
launch its first shrink-wrapped product, 
but bespoke versions of the database are 
already in use in U.K. government de¬ 
partments, including the British Depart¬ 
ment of Education. The DOE stores the 
full text of all the reports of Her Majes¬ 
ty’s Inspectors of Schools, The text, al¬ 
though mainly free-form, has data fields 


N /Joy, The World of Objects may 
not have won the prize for the best 
name at Comdex, but it certainly was one 
of the most innovative pieces of software 
shown, N/Joy is an integrated package 
for OS/2 that takes the object-oriented 
interface to an almost-unique extreme. 
The application has no text menus or 
identifiers except for a launch menu that 
creates the objects in the first place. 
From that point, all activities are gov¬ 
erned by selecting graphical objects or 
by using one of four mouse gestures, 
N/Joy offers a word processor, a draw- 


I nfralink, a German peripheral man¬ 
ufacturer, has revealed some joint 
technology developments with Mitac and 
Toshiba. Both notebook manufacturers 
have unveiled machines with the Infra¬ 
link wireless, peripheral communica¬ 
tions technology included in the basic 
system hardware. 

The Infralink wireless technology al¬ 
lows a personal computer to communi¬ 
cate with up to eight peripheral devices 
by way of an infrared technique that 
doesn’t require the transmitters and re¬ 
ceivers to have line-of-sight vision. Pre¬ 
viously, both the personal computer and 
the printer had to be connected to a 
stand-alone transmission unit. Now, by 
including the technology inside a porta¬ 
ble, the computer can print on any printer 


that allow dates, pupil counts, and other 
data to be counted or summed across the 
1.5 gigabytes of data that the inspectors 
have collected so far. The data is stored 
on an Apricot VX 486 server, and the 
database still performs well. 

The shrink-wrapped products are in¬ 
tended to bring the advantages of the 42 
database to all users. The least expensive 
product will be a Windows 3.0 dynamic 
link library that treats a DOS-based ver¬ 
sion of the database as a black-box data 
store. Users accessing the data from Vi¬ 
sual Basic, for example, will use a Get or 
Put statement to retrieve or save the data. 
Two other versions of the database will 
allow access to the 42 Lisp-like program¬ 
ming language and wilt be able to run on 
a DOS or Unix server. By using the Win¬ 
dows 3.0 interface, 42 could do for data 
storage what Visual Basic has done for 
user programming. 

—Andy Redfern 


ing package, a spreadsheet, and a graph¬ 
ing module all in one seamless environ¬ 
ment. Although the interface seemed 
clumsy to use at first, the mouse ges¬ 
tures, once mastered, created a simple, 
intuitive interface. N/Joy currently re¬ 
quires 6 MB of RAM, but version 2.0 of 
both N/Joy and OS/2 are predicted to be 
smaller and more compact, so the RAM 
requirement should be considerably re¬ 
duced. The package costs $695 and is 
available now. The company is finalizing 
local pricing. 

—Andy Redfem 


in a room without your needing to con¬ 
nect a cable between the printer and com¬ 
puter or to one of the stand-alone Infra- 
link units. 

The infralink transmitter is built into 
the top of the screen to give maximum 
coverage, while the control electronics 
are located under the keyboard. On the 
bezel under the screen, an LED single¬ 
digit display and a pair of control buttons 
have been added to enable you to select 
which Infralink channel you want the 
machine to print to. Once you select the 
channel, all the computer’s output that is 
sent to the DOS PRN device is trans¬ 
mitted to the printer. Neither Mitac nor 
Toshiba would indicate when machines 
with this technology would be available. 

—Andy Redfem ■ 


NANOBYTES 


Meanwhile, back in the U.K., 
Active Book moved one step closer 
to announcing a working com¬ 
puter. Active Book was scheduled 
to announce a RISC-based pen- 
driven notebook computer in May 
1991, but all it announced at that 
time were continuing delays amid 
rumors of a takeover. Now Ac¬ 
tive Book has announced the for¬ 
mation of a joint-venture com¬ 
pany with AT&T and U.S. venture 
capitalists Kleiner, Perkins, 
Caufield, and Byers. Herman 
Hauser, chairman of Active Book, 
now also becomes the chief tech¬ 
nical officer of the joint-venture 
company, called EO Computers. 

As for when the new computer 
will be announced, no one within 
the company would speculate. 

One potential problem is that EO 
Computers is likely to redevelop 
all the system software from 
scratch. If this is the case, then a 
launch before May seems unlikely. 
The other issue that needs to be 
resolved is the position of the NCR 
3125 notebook computer (see 
“NCR Knows Notepads,” August 
1991 BYTE). As AT&T now 
owns NCR, there would appear to 
be two conflicting development 
programs. □ 

Mitsubishi has further extended 
its range of memory products with 
the announcement of the first 
4-MB flash EPROM card to 
support the PCMCIA standard. 
The card will allow some palm¬ 
top computers to support up to 
8 MB of nonvolatile storage. In 
addition, Mitsubishi revealed that 
it will shortly be producing 16- 
Mb chips in its proprietary paper- 
thin (0.5-mm-thick) packaging. 
This process will enable Mitsubi¬ 
shi to create PCMCIA DRAM 
cards of up to 96 MB; any 
PCMCIA 2.0 machine would be 
able to use that entire memory for 
either application or storage 
requirements. 

Speculation is mounting as to 
what other memory-storage stan¬ 
dards Mitsubishi will support; 
creating a 32-MB SIMM would be 
of significant interest to the 
industry. ■ 


N/Joying the World of OS/2 


Wireless Communication for Mitac and Toshiba 
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PC 


People think that all 
companies are alike. 

In truth, there are not many 
that can offer a range of high 
quality personal computers from XT to 486 with 
the specification of your choice at a price that 
cannot be ignored. Add to this professional tech¬ 
nical support both before and after purchase and 
you have the ideal solution to your PC needs. 


IDE HDD CACHE 
CONTROLLER 


ALL SYSTEMS SOLD WITH HARD DISK DRIVE 
INCLUDE MS DOS 5.0, 

Delivery to most of UK for one system is £15.00. Prices 
exclude VAT. All systems have one year back-to-base 
warranty, last turn around service and optional on-site 
maintenance (8-hour response). 14 DAY MONEY BACK 
3UARANTEE IF NOT SATISFIED (excludes printers.) $ 
SHOWROOM HOURS: MONDAY-FRtDAY lOam-Spm 



ADD ONS WITH SYSTEM 


NOVELL. 


AuihQrtitd Daalur 



Circle 437 on inquiry Card. 


ii||i Dwr 

HP rm m, uni toe. itin ptu n q ri it ad bn 


IS Morchs an-si:e maintenance £ 30.00 

; Appl'-CaHon fjr.-n will bu provided Will sy stem I 
5 55' 1,2Mb Ftappy Oisk Drive E 5&.QQ 

Dan Mil-jvj.Ii eompalible Serial Mouss £ T9.00 
Monitor $ Keyboard expansion isads £ 20 .DO 

SVGA Card Memory Upgrade u*: t 30 DC' 

14' Amber monitor Upgrade from 12" mono £ 15,00 
iT' colour Super VGA monitor Upgrade 
n02AK7S4 ogn-intB'leced !l 
MS-WINDOWS Version 3.0 
MS-DOS Verskm 5.0 
Wo+kstflEisn Case EnKtc-icrni Upgrade £ 40.00 

Mini Tower C^se Upgrade £ 19-00 

Fjii Tower Case Upgrade £ 59.00 

MaihS OO-prOCesSOta for alt Systems P.Q.A. 

Ali VGA systems come with 25SKB of merntwy on the 
VGA cord i640n4aa.’ifi nolnursi 


£520.00 
£ 57,00 
£ 50.00 
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64K CACHE SYSTEM 


£ 


776 


- 33 MHz Main board with 180436-33 Microproces¬ 
sor, AMI BIOS. 64KB (upgradable to 256KB) cache 
memory 3 Shadow RAM (or System 3 Video BIOS 

* 1 MB RAM on board (32MB max} * 200W Power 
supply - Small footprint case ■ 102 UK Keyboard 

* 1.44MB Floppy drive * IDE Hard 3 Floppy disk 
controller * t Parallel 3 2 Serial ports. 


MONITOR 

12" 14’ MONO 14’^OLOUR 

MONO VGA SUPER VGA 

NO HDD 

£ a 50 

390 

1044 

40MB (28ms) IDE 

£1028 

1069 

1222 

86MB (19ms) IDE 

£1111 

1152 

1306 

125MB (19ms) IDE 

£1193 

1234 

1368 

200MB (15ms) IDE 

£1354 

1395 

1549 

300MB (16ms) IDE £1705 

1746 

1899 

420MB (14ms) IDE 

£2022 

2062 

2216 


Add£42J3Qfpr every additional 1MB RAM. 


Dan-386c/40 

64K CACHE SYSTEM 


556 


■ 40MHz Main board with 185386-40 Microproces¬ 
sor, AMI BIOS, 64KB {upgradable to 512KB) cache 
memory & Shadow RAM for System & Video BIOS 
- TMB RAM on board (32MB max) * 200W Power 
supply ■ Small footprint case -102 UK Keyboard 
* 1.44MB Floppy drive * IDE Hard & Floppy disk 
controller ■ 1 Parallel & 2 Senal ports. 


MONITOR 

T2“ 14" MONO 14-COLOUR 


MONO 

VGA 

SUPER VGA 

NO HDD 

£ 630 

670 

624 

4DMB (28ms) IDE 

£ BOB 

849 

1002 

88MB (13ms) IDE 

£ 891 

932 

1066 

125MB (19ms) IDE 

£ 973 

1014 

1168 

2GQMB (15ms) IDE 

£1134 

1175 

1329 

300MB (16m&) IDE 

£1485 

1526 

1679 

420MB (14ms) IDE £1802 

1842 

1996 


Add £42.00 tor every additional 1MB RAM. 


Dan-386c/33 

64K CACHE SYSTEM 


527 


* 33MHz Main board with 60388-33 Microproces¬ 
sor. AMI BIOS, 84KB (upgradable to 256KB) cache 
memory & Shadow RAM for System & Video BIOS 

* 1MB RAM on board (32MB max) ■ 2Q0W Power 
supply ■ Small footprint case * 102 UK Keyboard 
■ 1,44MB Floppy drive * IDE Hard & Floppy disk 
controller * 1 Parallel & 2 Serial ports. 


285 


This is an Inlelltgpnl controller that uses its own &D166 
microprocessor to Ires your computer's CPU from sitting 
around and waiting far the disk. Cache memory size 
IMS (max T6M8) 

_ (Cere test on a 

Average HOD speed. Q,3mS £ajTls hard 
The addition gl the hard Sisk caching controller gives the 
balance Ihal you'd otherwise need an EISA-based system 
For, bid at conskterabty lower coat. You could ocl not to 
buy tee caching hard disk controller,, and save £2B5. But 
thafd be a false economy. You'd be the fir si 1o kick yourself 
il you ejeperremced what the machine is capabts of with IL* 
Computer Buyer , AUG 91 


MONITOR 

12' 14- MONO 14"COLOUR 

MONO VGA SUPER VGA 

NO HDD 

£ 601 

641 

795 

40 MB (28ms) IDE 

£ 77 9 

820 

973 

80MB (19ms) IDE 

£ 862 

903 

1057 

125MB (19ms) IDE 

£ 944 

965 

1139 

2Q0MB (15ms) IDE £1105 

1146 

1300 

300MB (16ms) IDE 

£1456 

1497 

1660 

420MB (14ms) IDE 

£1773 

1 SI 3 

1967 


Dan-386'25 

SYSTEM 


441 


* 25MHz Zero wait state main board wild 
i80386-25 Microprocessor, AMI BIOS, Shadow 
RAM for System & Video BEOS * 1 MB RAM on 
board (expandable to 8MB) * 200W Power 
supply * Small footpnnt case ’102 UK Keyboard 
■ 1.44MB Floppy drive * IDE Hard A Floppy disk 


MONITOR 

\S r t4" MONO 1 4 “COLOUR 


MONO 

VGA 

SUPER VGA 

NO HDD 

£515 

555 

709 

40MB (28ms) IDE 

£ 693 

734 

887 

88MB (19ms) IDE 

£ 776 

817 

971 

125MB (19ms) IDE 

£ 658 

899 

1053 

200MB (15ms) IDE 

£1019 

1060 

1214 

300MB (16ms) IDE 

£1370 

1411 

1564 

420MB (14ms) IDE 

£1637 

1727 

1881 


Add £42.00 for every additional 1MB RAM. 


DAN TECHNOLOGY Systems prices end specifications are atibjert to change wtthaui notice, 
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We agree that Borland Turbo Pascal® is a great street 
machine* But when your applications demand the 
ultimate in performance, the Stony Brook Pascal + 
optimizing compiler has the extra power you need — and 
an unbeatable list of standard features. 


DON'T CHANGE A LINE OF YOUR CODE 

It couldn't be easier to trade up to Pascal + . We Ye 100% 
language “Compatible with Turbo Pascal V6. You don't 
change your Turbo Pascal programs at all. Just compile 
with Pascal 4- and get: 


AND WE DO WINDOWS! 

Stony Brook Pascal + comes with 
full support for Microsoft Windows 3.0. 
We provide the interface units, and you use the 
windows API exactly as you would with Microsoft C. 


In fact, anything you can do with 
Microsoft® C or TurboC®, you can do 
with Stony Brook Pascal + ! 

So get on the track with Stony Brook Pascal + . You'll 
qualify for races you never could enter before- 


ANNOUNCING 

PASCAL 1 ". 


A High Performance Option 
For Turbo Pascal Users 


Execution speeds up to 100% faster 
Code size up to 30% smaller 

You get fully optimized code with NO difference in your 
program's operation! 

ELIMINATE ROADBLOCKS 

Pascal + comes fully equipped to handle ANY 
programming problem you encounter. Unlike Turbo 
Pascal, we produce standard Microsoft® objects, support 
all memory models, and give you complete control over 
procedure-calling and parameter passing conventions* 


CALL NOW OR WRITE FOR INFORMATION 
800/624-7487 * 805/496-7429 Fax *805/496-5837 Outside U.S. 



187 E. Wilbur Rd„ Suite 9, Thousand Oaks, CA 91360 
Makers of Stony Brook Professional Modula-2 and QuickMod 


INSTANTLY LINK TO OTHER LANGUAGES 

With Pascal + it's easy to interface with code written in 
any other language. This means, for instance, that you 
can have immediate access to millions of lines of 
commercial library code written by and for C 
programmers. 


SAVE $100! 


WITH OUR SPECIAL 
INTRODUCTORY OFFER! 


Buy directly from us by 3/31/92 and pay only: 
$295 u™ & Canada $395 after offer expires 

$375 StSTgX C ™* $475 a„e, offcr empires 


Turbo Pascal and Turbo C are registered trademarks of Borland International f Inc. Microsoft and Windows are registered trademarks of the Microsoft Corporation. 
Stony Brook Software and Pascal + are trademarks of Gogesch Micro Systems, Inc, 
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NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


Elonex Follows 
the Upgrade Trend 


With the launch 


of a new range 


of expandable PCs, 
Elonex believes 
it can take both 
the U.K. and European 
markets by storm 


DICK POUNTAIN 


Elonex started life as yet another company as¬ 
sembling Taiwanese PC clones off London’s 
North Circular Road, but the company has 
graduated out of the ranks of box shifters and 
into real PC manufacturing. Elonex now has 
its own design laboratory in California, has 
its own customized BIOS, and has moved its 
Taiwanese-based circuit-board factory to 
Scotland, Now the London-assembled Elonex 
machines can fairly be 
described as “made in 


Britain.” 

To mark this coming 
of age, Elonex has launched a new, coherently planned 
range of expandable PCs. These systems have interchange¬ 
able CPU modules that go all the way from an entry-level 
20-MHz 386SX to a 50-MHz 486DX (see photo 1), at prices 
that may give the likes of Del l pause. 

The new PC range is based on two case sizes: The M 
model has three 16-bit ISA (i.e., IBM AT-compatible) slots 
and three drive bays, and the B model has five ISA slots and 
five drive bays. Both cases contain a 90-watt power supply 
and a motherboard that carries two serial ports, one parallel 
port, a Super VGA graphics controller, and room for up to 
32 MB of main-memory SIMMs (using 80-nanosecond 
page-mode RAMs, regardless of the CPU fitted). Elonex 
uses clock synthesizer technology instead of conventional 
clock crystals, so all the CPU modules from 20 to 50 MHz 
can work happily in the same motherboard environment. I 
tested an M model case with two different CPUs: the 20- 
MHz 486SX (Elonex PC-420X) and the 33-MHz 486DX 
(Elonex PC-433). 

The Hardware 

The M model (see photo 2) case has a fairly compact foot¬ 
print of 34.3 by 38.1 by 10.8 cm and is finished externally 
in bland beige plastic. To remove the case top, you have to 
extract six crosshead screws, which is rather a nuisance. 
The metal chassis inside the case is nicely finished and so 
strongly braced that Vm sure I could have stood on it; the 
plastic case lid is also lined with thin sheet steel, which con¬ 
tributes both strength and radiation shielding. The universal 


motherboard occupies less than one-third 
of the case floor area. A fore-and-aft strut 
supports two vertical daughterboards that 
slide into the motherboard. One daugh¬ 
terboard holds the ISA slots (so expansion 
cards tie horizontally), and the other is 
the CPU module, which is held firmly in 
place by a top bracket attached to the strut. 
The B model (see photo 3) case differs 
only in being taller (at 15.3 cm) so that 
two more ISA slots can be accommo¬ 
dated. 

A steel cage on the right side of the 
M and B models has space for two 514 - 
inch devices. The machine 1 tested was 
fitted with only a single 3 l /Mnch 1.44- 
MB floppy drive. The 105-MB Quantum 
hard drive sat in a tray on the left side, sus¬ 
pended between two case struts and se¬ 
cured by the same clip that holds the CPU 
board in place. Only two ribbon cables, 
one for each drive, are used in this clean, 
uncluttered, and sturdy design. 

The motherboard has eight SIMM 



Photo t: The interchangeable CPU boards for the Elonex range 
of expandable PCs include (top to bottom) a 33-MHz 386, a 
20-MHz 486SX, a 33-MHz 486 1 and a 50-MHz 486. 


JANUARY 1992 • BYTE 86IS-7 













Circle 428 on Inquiry Card, 


NEWS 


THE NEWLY ANNOUNCE D VERSION 1.2 

RECosNiTfU PLUS 


AROUND THE WORLD IN 80 LANGUAGES 



• has an accuracy rate of 99.0% on good 
quality originals, 

- is omnifont, pro-trained and trainable. 

• supports over 70 A4 sized desktop scanner 
models and over 30 output text formats. 

• recognizes over BO latin-based languages, 
as well as Greek 

• demands very little memory. 

• includes AUGE program adapted for the 
needs of the blind. 


The fastest omnifont OCR Software 
operating In MS-DOS and 
Microsoft Windows 3.0 environment 


Distributors: 


AUSTRALIA 

- PiWv 

Til: St 2/450- 1536 

AUSTRIA 

- GFUFlKOM H» ddt- 
gwUKtirtmbH 

Td 43-1 -566-00-01-0 

* Computer 2000 
OnbH 

Td 43-1-46561-T-351 

BELGIUM 

* Mure on S A 
Til: 32-2/526 0411 

* Trilodi Carp. 

Td 32-2/466-7535 

CZECHOSLOVAKIA 
‘ Ardwu 
Td: 42 2/840070 

* SCSulCofMufc 
OmbH 

Td <069* 6029-754 

DENMARK 

* Town A-S 

Id '45-43/43 35-flfl 

FINLAND 

■ Evogonl* Oy 

Td 35JMV7M Oi l 

FRANCE 

* Ap»y+og 5 A 

Til: 33-1MQ 26 22 32 

GERMANY 

* Computer 2000 AO 
Til 49-88/78040-204 


■ FtecoflrVte aoruulo- 

GmbH 

Til: 37-11/200103 

GREECE 

* 0*CW LhJ 

Td »-1/3607-521 

HOLLAND 

* TntooKCorp. 

Td: 31-1 &*456-78flfl 

IRELAND 

* SwndvtAo^utoflcn 
Syttemt 

Td: 3530/366-522 

ITALY 

* Vlcomp 

Td: 39-45/S 77 500 

JAPAN 

- Sudtkc KoiM 
Km t/m, Lid 
Td 31-52*51-3721 

* TcM Co 

Td 31-56*70 0358 
MEXICO 

■ MIhtiiU 

Td: 52 5*07-029 

NORWAY 

* NO DiEaShop A 5 
Td! 47-202 -60-00 

POUND 

4 FX Przirte tel Sb- 
sowarnj Sp. 

Td 45 12/56 50 56 

SINGAPORE 

* Scandmawwi Inf 


SPAIN 

* Computer 2000 
Esparto 

fter Sp-pnpTrtAtHuBUl 

Td 34-3-473-16 00 

* CSEIS A 

Td; 34-3/336-33-62 

* STI 

Td:&4 I/458-H45 

SWEDEN 

* I logon A B 

Td: 46-5/732-87-1Q 

SWITZERLAND 

* Scimd AG 

Td: 41-56/06-40-63 

* VtQLAN DATA SA. 
Td 41-32*3-15 44 

TURKEY 
■ EUf* 

Td «M-I» 6611 
1*4TED KINGDOM 

* In tat Date Systems 
Td: 44-708/547-I77 

* MSL Dynamics 
{l« Africa] 

Td: 44 283/54 7-78H 
- SornPrlrtT 
T d. 44-&92/550-142 
USA 

* Fteco^aiu Cnp d 
America 

Td: 40OT49 0035 

YUGOSLAVIA 

* LTS 

Td: 36-11 (\ 00572 


Td 48-60/42-06-164 


Td 65*27 3277 


Td 36-61/221538 


($3 52KJ Recognita Corp. 

H-1011 BudapsstJskoU u. IS 
L*tl«fs: H-1251 Budapest. P.O.Rax 55. Hungary 
Tel 36-1 /20 i -S452.36-1/201-B0Z5 - Fax 36-1 i2Q 1 -7607 


INTERNATIONAL 


sockets for main RAM; they were fully 
populated with 1-MB modules on the test 
machine, giving 8 MB in all. Replacing 
these with 4-ME SIMMs would give the 
maximum of 32 MB of on-board RAM. 
There are spare sockets on the mother¬ 


board, so you can expand the video RAM 
(VRAM) from the standard 512 KB (fit¬ 
ted on the test machine) to 1 MB, which 
can support Super VGA resolutions of 
1024 by 768 pixels in 256-eolor mode. 

The ports on the rear of the case are all 




Photo 3: The case of the Elonex B model is 15.3 cm higher than the M model case , 
so it can accommodate five ISA slots. 
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Half of design is talent. The other half is brilliant support. 




To bring your outstanding designs to life. Philips 
introduces the brilliant support: our newest 
Brilliance large-screen monitors. Resolution is 
up to 1280 x 1024, making even the smallest 
details dearly visible. 

Brilliant display performance. The 20-inch 
Black Matrix screen gives you brilliant colour 
reproduction and high contrast. While Dynamic 
Focus Adjustment ensures optimum sharpness 
right across the picture area. This superb 
display performance makes the new Brilliance 
the choice for demanding professional appli¬ 
cations like CAD/CAM, advanced computer 
graphics and document preparation. 

Autoscan for multi-compatibility. The 
Brilliance 20-inch monitors are the perfect 
match for PS/2, 386/486 and Mac-ll 
computers, as well as all workstations.Thanks 
to Autoscan. they handle a wide range of 


high-resolution graphic controller cards. And 
with built-in support for VGA, Super VGA, 
8514A/XGA and Mac-ll modes with automatic 
image adjustment, they offer an ideal solution 
for both your high-resolution and everyday 
applications. 

Plus Brilliance tow-emission. All Brilliance 
monitors also have a low-emission version 
which meets all Swedish MPRII requirements. 

BRILLIANCE 

LOW EMISSION 

For more information, please contact 
Philips Monitors, SFF-7, P0 Box80002, 
5600 JB Eindhoven, The Netherlands, 

Fax. +3140733983. 

PS/2 and 8514A are trademarks of Internationa! Business 
Machines Carp. 386 and 4BG are trademarks of Intel Corp, 
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Hassle-Free Printer Sharing 

Now...Serverjet Technology for Any Printer! 



You loved the features and compact 
size of our popular Serverjet, PC 
Magazine’s "favorite solution for sharing 
LaserJets." But you need a solution that 
will work with any laser, dot matrix or 
other standard parallel printer. 

It's called the JetWay? 

Stretch up to hundreds of feet of 
telephone-type cable from your PCs to 
the JetWay. Plug your printer cable 
into the JetWay and plug in the power 
cord* If you're tight for desktop work 
space, just slap the video cassette-sized 
JetWay onto the side of your printer. 

Then, up to eight people can 
simultaneously whooooosh documents 
to a printer at the "jet speed" of 115,200 
baud - for less than $69 per user. 

It's that easy* Here at ASP, we call it 
"hassle-free," We use it as an ingredient 
in all of our products. 


No more wandering down the hall 
with diskette in hand* 

Or borrowing someone else's printer. 
Or wasting time waiting to print. 

The Jet Way is available in a variety 
of models wi th up to 4MB of buffer 
memory to spool your print jobs* 

Take off with a JetWay and watch 
your productivity soar! 

To order your JetWay t or for more 
information about our full line of 
printer-sharing solutions, fax ASP at; 

408 - 746-2803 

=ASP 

ASP COMPUTER PRODUCTS, INC 

160 San Gabriel Drive, Sunnyvale, CA 94086, USA 
Telephone; 408-746-2965 • Facsimile: 408-746-2803 


standard, with a power pass-through on 
the right so that you can drive the monitor 
without needing two power leads. The 
front of the case has a recessed reset but¬ 
ton and, next to it, more unusually, a 
power/standby button that leaves the ma¬ 
chine is a low-power, warm-start condi¬ 
tion* Since using this power/standby but¬ 
ton still involves a full DOS reboot, you 
save hardly any time, but perhaps it is in¬ 
tended for future use (e,g., with a ROM 
version of DOS or a suspend/resume ver¬ 
sion of Windows). 

The test machines’ 101-key keyboard 
made by Key Tronic is of a lighter con¬ 
struction, with deeper key caps and a 
more rattly feel to it than I would like. A 
Microsoft-compatible two-button mouse 
is supplied, but as this is a serial model, it 
ties up one of the two serial ports perma¬ 
nently. The machine came with Elonex’s 
standard color monitor, a 0.28-mm dot- 
pitch Super VGA unit that showed excel¬ 
lent color saturation, sharpness, and sta¬ 
bility at resolutions of up to 1024 by 768 
pixels. 

Swapping CPU Cards 
T tested the Elonex PC-420X with the 20- 
MHz 486SX CPU module fitted and then 
upgraded it to the PC-433 with a 33-MHz 
486DX processor (see the table). The 
486SX comes on a half-length card with 
no external cache RAM; it has just the 8 
KB on the chip. There is a socket for In¬ 
tel^ so-called 487SX FPU, but anyone 
who understands the f ul 1 i nfamy of Intel * s 
marketing strategy would have bought a 
486DX in the first place if an FPU was 
needed. The 33-MHz 486DX module is a 
full-length card that comes with 64 KB of 
external cache static RAM and with sock¬ 
ets to expand to 256 KB or 1 MB {depend¬ 
ing on the amount of main memory you 
have). There is also a socket for a Weitek 
FPU, should you need the extra perfor¬ 
mance* 

AN these CPU modules use a propri¬ 
etary high-speed system bus to communi¬ 
cate with the motherboard; there are 
dock synthesizer chips on both the CPU 
module and the motherboard, and jump¬ 
ers on the module that determine the over- 
all system speed (which you would nor¬ 
mally leave in the factory positions). The 
Elonex system bus has been tested to up to 
100 MHz, which leaves enough head- 
room to accommodate new CPUs for sev¬ 
eral years. 

Changing the CPU card proved to be so 
straightforward that anyone who can in¬ 
sert an expansion card should have no 
trouble. You do have to move the hard 
drive unit, but this just involves removing 


JetWay and Serverjet are trademarks ef ASPOimpulcr Products, Inc. / LaserJet is a registered Trademark of I Icsvlctt Packard Qi. 
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Adaptability. 



7’he ENET/U family is available 
in 8-bit and 16-bit versions, 
conforms to Ethernet and IEEE 
802.5 standards, and comes 
with drivers for NetWare, OS/2, 
and NETBIOS for compati¬ 
bility with a wide range of 
networking software. 


The newest family member, 
the ENET-16U/TP COMBO, adds 
the feature of working with 
either co-axial or 10-Base T 
twisted pair cabling. 


For successful installation, main¬ 
tenance and upgrade of your 
network system, listen to your 
instincts. Then call about COMPEX 
creations — die second most 
adaptable creation in the world. 


Trademarks: Western Digital Corp.; 
NetWare, Novell, Inc.; 

Ethernet, Xerox Corp. 


Only one brand of 
network adapters is 
designed for compa¬ 
tibility in three different 
environments. It’s COMPEX's 
new ENET/U (Universal) series — 
so versatile it may make other 
adapters extinct. 

Compatible w ith drivers written 
for COMPEX, Western Digital, 
and Novell Ethernet adapters, die 
ENET/U series features three 
operational modes: the CPX mode 
preserves the design of the 
COMPEX 8-bit and 16-bit Ethernet 
adapters; the NE mode is 
compatible with drivers written 
for the Novell NE1.000 orNE2000 
Ethernet adapters; and the WD 
mode is designed-for compatibility 
with Western Digital 8 or 16-bit 
Ethernet adapters. 


The ENET/U Series. 
Created to Adapt to 
Any Environment. 


COMPEX 


COMPEX, Inc., USA 

4055 E. La Palma, Unit C, Anaheim. CA 9280- 
Tel: (714) 630-7302 • Fax; (714) 630-6521 
Telex: 401987 COMPEX USA 

COMPEX Systems Pte. Ltd., Singapore 

1003 Toa Payoh industrial Park 
#01-1501 Lorong 8 Toa Pavoh Singapore 1231 
Tel: (65) 250-0555 ■ Fax: (65 ) 255-7916 
Telex: RS 35551 POWMAT 
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four crosshead screws and lift¬ 
ing the whole tray away, with¬ 
out even disconnecting the rib¬ 
bon cable. You then remove 
the CPU card from its slot and 
firmly insert the new card. Fi¬ 
nally, you replace the drive 
tray, making sure that the two 
bent tabs on the edge of the 
drive bracket fit over the top 
edge of the CPU card, secur¬ 
ing it to the case. 

Elonex’s smart BIOS takes 
care of all the reconfiguration 
10 that the next time you boot 
the machine, the CMOS setup 
screen appears with the cor¬ 
rect new settings; you just 
press the FIO key to proceed. 

The BIOS is called MR BIOS 
(for Metroid Research) and is 
known within Elonex as “Mis¬ 
ter BIOS." This BIOS comes 
with the biggest CMOS setup 
utility Tve seen to date (you 
access it by holding down the 
Escape key during boot-up). 

There are 12 screens of BIOS 
setup information, all fully 
menu-driven. You can cycle 
through the screens by press¬ 
ing the space bar. In addition 
to setting the clock, floppy and 
hard drive specifications, keyboard type- 
matic rate, and toggle status, you can en¬ 
able or disable the cache, control ROM 
shadowing, alter RAM timing and re¬ 
fresh, set password protection, and alter 
the boot sequence. There is also a screen 
called First Aid that toggles BIOS fixes 
for some known software problems that 
have to do with FPU detection, keyboard 
handling under Novell, and expanded 
memory operations. 

Using Windows and Super VGA 

The PC-433 system came (as do all the 
Elonex PCs) with Microsoft Windows 3.0 





Photo 4: Removing the top of an Elonex PC-433 reveals the 
universal motherboard. The CPU hoard connector is at the 
bottom right of the hoard . 


already installed on the hard drive and set 
up for standard VGA operation in 16 
colors. Elonex uses a Trident chip set that 
supports 42 VGA and Super VGA video 
modes; thus, l tried setting up Windows 
for all the reasonable modes on offer. A 
floppy disk containing a set of utilities is 
provided to help you play with the modes. 
The first utility that you apply is MODE- 
TEST. EXE, which simply Jets you select, 
and see a sample of, each of the 42 video 
modes. 

I found that 640 by 480 pixels by 256 
colors, Video Electronics Standards As¬ 
sociation (VESA) standard 800 by 600 


pixels by 16 colors, and 1024 
by 768 pixels by 16 colors all 
worked fine in noninterlaced 
mode on my 512-KB system. 
The 800 by 600 pixels by 256 
colors would work only in in¬ 
terlaced mode, producing an 
unsightly blurred region that 
was caused by the picture run¬ 
ning off the right side of the 
screen and overlapping itself. 
Trident supplies a fix for this 
problem via another utility 
called TVGACRTC.EXE 
that, by programming the dis¬ 
play controller, allows you to 
directly resize and reposition 
the screen image area. The 
utility then writes an extra line 
into your CONFIG.SYS file 
that makes a similar adjust¬ 
ment every time you boot the 
machine. The 800- by 600- 
pixel by 256-color noninter¬ 
laced mode and the 1024- by 
768-pixel by 256-color mode 
both require a VRAM up¬ 
grade to 1 MB, 

Another utility, called 
SVM89.EXE, lets you emu¬ 
late CGA and Hercules adapt- 

_ ers for old programs that need 

these modes. The utility can 
retain these modes even after a warm 
boot. In addition, there is a memory-resH 
dent VESA BIOS you can load for running 
programs (e.g., some MetaWindows- 
based software) that require it. 

The utilities disk contains a full set 
of drivers for Windows 3,0 in all these 
modes, as well as for AutoCAD and many 
other graphics programs, including GEM 
and Ventura Publisher. I found that the 
640- by 480-pixel by 256-color mode for 
Windows best suited my increasingly 
presbyopic eyesight, although 800 by 600 
pixels by 256 colors and 1024 by 768 
pixels by 16colors worked perfectly well; 


THE FULL ELONEX PC RANGE 


Some sample configurations for the M model {three ISA slots J. All systems have two serial ports, one parallel port, 
a keyboard , a mouse, and a monitor . 



PC-32 OX 

PC-333 

PC-420X 

PC-433 

PC-433 

(test machine) 

PC-450 

Processor 

20-MHz 386SX 
with 16-KB cache 

33-MHz 386DX 
with 32-KB cache 

20-MHz 486SX 

33-MHz 486DX 
with 64-KB cache 

33-MHz 486DX 
with 64-KB cache 

50-MHz 486DX 
with 64-KB cache 

Memory 

1 MB of RAM 

2 MB of RAM 

2 MB of RAM 

2 MB of RAM 

8 MB of RAM 

2 MB of RAM 

Mass storage 

40-MBIDE 

4Q-MB IDE 

40-MB1DE 

40-MB IDE 

105-MB IDE 

40-MB IDE 

hard drive 

hard drive 

hard drive 

hard drive 

hard drive 

hard drive 

Display 

512-KB color 

512-KB color 

512-KB cofor 

512-KB color 

512-KB color 

512-KB color 

Super VGA 

Super VGA 

Super VGA 

Super VGA 

Super VGA 

Super VGA 

Price 

£995 

£1195 

£1245 

£1595 

£1995 

£2145 
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LINTASI HAMBURG Ml 2/BI 


Our Laser Beam Printers go beyond expectations. 



Face up tray of Loser Beam Printers. 



SP10JPS 


SPtOlS 


The Minolta Laser Beam Printer Series takes ail the 
hazards out of printing. Its three models share one 
decisive feature - the Fine Micro-Toning System. This 
means all your printed communications get a totally 
professional look - with smooth, solid blacks, finely 
tuned raster areas, and really crisp lines. And there's 


more: font and paper handling versatility that's hard to beat, multiple emulations ond 
more important still, reliability with virtually no printer maintenance. Don't expect less. 

Fax - Copiers - Laser Beam Printers Minolta. The simplicity of intelligence. 



MINOLTA 


Minolta OmbH B.E.Q. In dert Kolkwiesen 68 ■ D-3012 Langenhagen 1 - Tel. (05 11) 77 00-0 
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DOS BENCHMARKS 


Elonex PC4S0 

Elonex PC433 

Elonex PC42QX 

Compaq Deskpro 486/33L 
fBM PS/2 Model 90 
IBM AT 



ed cpu 


ED fpu 



ED Video 


The BYTE low-level benchmark suite identifies relative performance at the hardware level For low-level benchmarks, results are indexed and show relative performance, for each in- 

To obtain a copy of ihe benchmarks, join the listing area of the toyte.bmarks conference on dividual index, an B-MHz IBM AT running MS-DOS 3.3 = 1, Higher numbers indicate better 

Bl X or contact BYTE directly. performance, 


there’s a barely perceptible shimmer in 
interlaced 800™ by 600-pixel mode that I 
found off-putting* Overall, I was im¬ 
pressed by the smooth way the PC433 ran 
Windows software, which just reinforced 
my growing conviction that 8 MB and a 
486 is the minimum system on which I 
find Windows tolerable* 

T 

he new systems 
are robust, 
with excellent 


performance. 



System Performance 

Besides testing the two CPU modules at 
home, 1 visited Elonex factory to bench¬ 
mark the 50-MHz 486 (PC-450) version, 
for which CPU chips are in very short 
supply just now. The benchmark results 
for the three systems were mixed but not 
unflattering (see the benchmark graph)* 
The performance of the Quantum 105- 
MB IDE hard drive in these machines is, 
by a wide margin, the best of any T have 
tested to date. On the other hand, the 
video index for the standard Trident VGA 


systems is only average. The PC-450 was 
fitted instead with Elonex 1 s optional 
XV17 video system, which costs an extra 
£500 and contains a Texas Instruments 
34010 graphics processor. The BYTE 
benchmarks tested this system only in its 
VGA pass-through mode (i.e., the copro¬ 
cessor was not active), but it still achieved 
a video index nearly three times better 
than the Trident VGA, probably thanks to 
the wider data paths. 

The computational performance obvi¬ 
ously depends on the CPU module you’ve 
fitted, but these benchmarks suggest that 
the performance of the 20-MHz 486SX is 
only around 54 percent of that of the 33- 
MHz 486DX, the smaller cache adding 
to the performance hit caused by lower 
clock speed. The extra £350 that the full 
486 costs looks to be money well spent. 

Value for Your Money 
The Elonex range appears to make the 
concept of expandability a practical prop¬ 
osition at last. The objection to previous 
manufacturers* efforts in this direction 
has been that, by the time you need a faster 
CPU, the rest of your system wil I be obso¬ 
lete and unable to cope* Elonex 1 s univer¬ 
sal fast-RAM motherboard (see photo 4) 
and the deployment of clock synthesizer 
chips mean that you really can replace just 
the CPU module (while adding more 
memory, if you wish) without compro¬ 
mising overall system performance. 

The one potential objection is the price 
of bare CPU modules (and whether trade- 
in will be offered), which Elonex had not 


decided at press time. If the prices are rea¬ 
sonable, as precedent suggests they will 
be, then you could start out with a 386SX 
entry-level machine and upgrade it to a 
33-MHz 486DX with 8 MB of RAM and 
I-MB VRAM as and when your finances 
permit. 

What's more, Elonex gives away little 
to its more expensive competitors in the 
way of quality; the new systems are robust 
and well designed, with excellent perfor¬ 
mance in most departments. Elonex sup¬ 
plies well-produced and comprehensive 
manuals containing all the technical in¬ 
formation (e.g. T port addresses and in¬ 
terrupt lines) that you need to do home 
upgrades; a full one-year warranty; un¬ 
limited technical hot-line support; and 
optional on-sile support for £25 per year, 
regardless of hardware cost. I expect to 
see a lot of these machines about in a 
year's time. ■ 


Dick Fountain is a BYTE consulting edi¬ 
tor living in London. You can contact him 
on BIX as **dickp . " 



8615*14 BYTE* JANUARY 1992 


































!JJJ(!S8[0JiEJlXJI 


St'iilol 

Exn'llemi' 



Providing Unlimited Storage Potential _ 

• Kuraray magneto optical disks provide a rewritable media with unlimited potential. 

They comply fully to the standards set by the International Standard Organization (ISO). 

• Based on extensive experience in the mass production system of laser vision disks, 

Kuraray guarantees an integrated production system of the highest quality, 

from the initial mastering process down to the final inspection, 

• Kuraray takes full advantage of its own expertise in the field of high molecular technology, 
in regard to both the antistatic and hard coating of these disks, 

• It is confirmed that these disks are fully compatible with Sony & Sharp drives. 

• These disks are recommended by NKK CORPORATION for NKK OPTICAL DISK 
CHANGER (DISC INN N-556E) and qualified by IDE Inc. for IDE AutoCh a tigers. 

Kft 5102S: 1024 Bytes per sector KR-5052S: 512 Bytes per sector 


d) KURARAY Mai 



KURARAY CO.. LTD. 

MO Business Development Department 
Business Development Administration 
Shuwa Higashi Yaesu Building, 9T t 2-chome, 
Hacchobori, Chuo-ku, Tokyo, 104, Japan. 
TEL. 81 -3-3206 2435 FAX. 81 ■ 3-3206-2439 
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USA P\ SOFTWARE IN EUROPE! 

NO COSTLY PHONE AND FREIGHT CHARGES! 
CALL FOR PRE-SALE CONSULTING... 


NEW AND NOTEWORTHY: 

C Clearly......$187 

Formats C programs into user defined slyle. 
Supports Several style legates, likeK&ft 

KEATerm420(orWindows. ..$373 

DEC VT42G lermlnal emulation lor Windows, 

CASE Compeditor II .*... .....$425 

Menu-driven CASE loot for documenting and 
forming 

PCTejt System for Laser Primer, V. 3.0.$8flS 

Typesettfng/fof matting- system 

Close-up for windows....$228 

Remote control and terminal communications 

Glockenspiel C++V. 2.0 fncl. Common View-51160 

C++ precompiler with GUI application 
programming interlace OSF/Motif. OS/2 and 
Windows. 

Guide 3.0 (or Windows.. . .. ... ....$603 

Interactive Into manager tor text, graphics, audio 
and video tor Windows. 

Borland application manager. $440 

Includes Object Windows. Turbo Windows and 
SC lor both. 

AST-5251/Enhanced Plus.$1070 

Emulates AS/400 on PC 


ARTIFICIAL INTELLIGENCE 

Arity Combination lor Windows. 

PDC Prolog (Turbo Prolog) 

ASSEMBLERS & LINKERS 


..$1403 

.$341 


Dis/Doc Professional.... 

$320 

M icrosolt Macro Assembler . 

.$167 

Sourcer.. 

. $100 

Spontaneous Assembly. 

.$273 

BASIC 


Mach 2 lor MS QuickBASIC. 

.S 97 

Object Script QuickBASIC . ..,. 

.$188 

PowerflASlC 

$123 

BUSINESS 


ABC Flowcharter... 


Adobe Illustrator for Windows.-? 

,Q- ; . ...$459' 

Baler v5.1 ..... 


Form Tool Gold.... 

....'.$ 95" 

Grammahk IV. 

. S9S 

ISM Current... . 

$353 

IBM Storyboard Live ... 

$468 

Micraqrafx Charisma . 

.$.548 

ORG PLUS Advanced . 

$ 105 

QuattroPro ... 

$521 

Show Partner F/X. 

$381 

SideKiCkPlus. 

$213 

Supef Project Plus. 

.$405 


Xerox FcrmBsse /Windows 


Aztec C Cross Dvlpt. Sys. (htosl/Taiget). 

Borland C++ v2JG . 

C Communications Toolkit.. 

C’terp 385 with Source 


.$503 


..$950 
..$486 
...$ 234 
$ 326 


ULJ _ rHli * 1 UI 1 J ... .... . 

Control Pak/WiniJuws 

$647 

DESQview APt C Library . 

.$188 

Essential Communications. 

$33(1 

Green leal Comm> r . 

,.$255 

Greenleial ViewComm. 

$709 


Informix C-lSAM for [JDS 
Lattice C Development Sys vG 0 

Object Scripl C. 

PC-Lint . 

Pro-C willi Workbench. 

Turbo C TOOLS . 

Turbo C++ Second Edition. 

WATCOM C/366 Professional. 

WindowsMaker. 

XVT (Windows/ PM/ Macintosh!. 

Zofl&cfi C++ Database Class Library 
Zortecti C i # lor Windows & DOS. . 


,...$252 

$244 

... tsgo 
$131 
....$935 
.$165 

.$ 110 

..$ 1520 
. $ 1004 
.. l/0t 
.$329 
.S437 


CADD 

3D Drafting . 

AutoSkfttch ... 

Design Cad 2D ... 

Design CAD 3D.... 

DRAFIX CAD for Windows 

DRAFIX CAD ULTRA . 

Generic CADD . .. 


CASE 

Case: PM for C++. 

Case Windows Corporate Edilion 
Case: Windows Standard Edition... 

Comped itor II .. 

EasyCASE Flusv3.0. 

Oracle CASE Dictionary 


.$337 
...$248 
$248 
.$329 
S 693 
.$406 
$477 


...$ 2B77 
. $ 1437 
. .$717 
$363 
...$628 
$2525 


COBOL 

COBOLspll . $584 

C0B0L/2 Compiler with Toolsel.$2165 

Dialog System. ,..$1445 

Level II COBOL.$717 

6M/C0B0L-65 Develupmenl System $1271 

COMMUNICATIONS 

Carbon Copy v6.0....$ 191 

Crosstalk tor Windows 3.0.$203 

LapLinh Prav4.il.$ 145 

Mirrorin'. $139 

Prucomm Plus. .. $112 

Reflection 1 lor Windows .$489 

Remote2 (Host & Caller) .$160 

SmarTerm240, .1342 


DATABASE A RLE MANAGEMENT 

Advanced Revelation. 

ALPHA/Four competitive upgrade. 

Btrieve DOS 3.1 Network lor PC 

Btrieve lor Windows. 

Clarion Persona! Oevetoper. 

Clarion Professional Developer. 

DaiaFlex. 

dbFast/PLUS . 

dbFast/Windows. 

Fair Com Toolbox Special Edition 

Gupta SQLWindows.... 

tntormix SCI lor DOS. 

Paradox v!5..... 

Paradox SQL Link 

R&R Relational Repart Writer lor dBASE.. 
R&R Report Writer fur Oracle SQL 

R&R Worksheet Report Writer. 

R:BASE Single User.. 

SQLWindows lor Btrieve. 

Superbase 4 Windows .. 

Ill Programmer . 

XQL Relational Data Manager. 

Xirieve Plus. 


GRAPHICS 

Corel Draw ... 

Designer lor Windows... 

Dodd ....... 

Draw Applause..... 

GRASP with ARTOOLS. 

GSS Graphic Development Toolkit for DOS ... 

HALO ..... 

HALO Professional. 

Halo Windows Toolkit. 

Harvard Graphics... 

HUatf. 

MotaWINUUW. 

PCPaintBrush lor Window*. 

Pizazz Plus. 

Windows Draw Plus . . 

iflPWARF 

Internal 2400 Modem.. 

HE^ Internal 9600bps V.32 with MNP 5., 


$367 gp&r,l I XL S 05Mb, 9ms Hard Disk... 

1 $ 64 ?; JxaHMZI rackMan Sena I Mouse H 

....$ 647 ■BHftgerial Mouse.■■■ 

iPaciticPiagfcPusIscri.pt Cartridge lor HP IIP 

■pip^ff^p^ocket Mortem H 

ProScarvPSlDGOV l- Cc;n>r 
SqttsFAXtiqti (Ml 
The Comp fete Com§nu--i. .or 
VIVA mi ini 2400 Mr** Hi 4800 SinidFax 
Wetted 3.167/25MHZ watlf Coprocessor WM 
vviiiinndrt ?49e 


integrated 

Franew&fi 'll........... 

LotilsSyruphoiiv:. 

Lotus Works . 

Microsoft PC HUmi 

m 


.$630 
...$ 766 
...$ 196 
..$ 446 
...$ 325 
...$935 
.$ 385 
. .$ 576 
S 572 
...$669 
$219 
..$376 
....$90 
..$147 
$272 


..$117 
$ 722 
$1965 
.$132 
..$ 131 
$615 
.$162 
$876 
.$633 
. $697 
.$191 
.$940 
.$765 


. . $ 715 
..$816 
..$155 
$160 

■ iflii 


DEBUGGERS 

CleafVtew-386/486 Debugger. 

Multiscope Debugger fur D-OS. , 
MuJIisoope Debugger for Windows 
Periscope II with Breakuml Swttdyfe|^. 
Turbo Debugger 8. Tooto “ 

ISHINQ 

Pdgwtot Cartridge. . 

Adobe Tycte Align /Windows 
Adobe ?yi* Manager tor Windows 
Facelift lor Wmitowi 
Fuhlware I nsla Itotton Program .. 
ramH^ypehici; Pack^ta 
Go Script i 1 
Inset - h iid.™ 

OmniPage Pro. 

OmmProoftor DOS. 

PageMaker v4 0. 

Persuasion lor Windows. 

WordScan 286/386. 

Xerox Ventura Publisher Gold v3.0.. 


DISK/DOS/BACKUP 

Back-tt........ . 

Copy li PC 
Norton Commander 

Norton Utilities . 

OPTune. 

PC Toots with AntiVirus. .. 

Q-DQSJI. 

SpocdSior Universal. 

SpinRIte II. 

WooderPJus . 

XTree Pm . 

XTree Pro Gold. 


LAN 

LANIastftAt 2 Qbarnet Starter Kit.. .. 

NF- 11X10 Internes Kir. 

Nalrnom \ user.. 

t'Jetwuif v:i 1120 user. . 

. .$ 538 Netware C interface te r DOS. 

$ 195 i: Piccomm Plus far Net work 
$407 Q-U0S 51 tor Nerwork fft-user). 

1280 Saber RleTAarta^er ..... 

.1 167 Sabei tAN Aitminlstraricin Pack. 

SabM Menu for MS Windows 3.6 

Saber Menu System SirirjJHJser. 

Saber Meter Usage Tracking Software . 

&ber ; $e$iie .. 

SosNarefindge LAN . 

Super Project taped fjiipok. .. . 

EuperbaSe 4 Windows Network. 


OS/2 

Corel Draw tor OS/2 .. 

Display Write 5/2. 

Halo Tor OS/2. 

Microsoft OS/2 Presentation Mgr Softsel 
Microsoft OS/2 Presented on Mgr Tooltel 

PageMaker lor OS/2.*.... 

Paradox OS/2. 

Credit for OS/2. 

Smalltalk/V-PM. 

Super Project Experl/2. 

ToolBook {OS/2).. 

TopSpecd C++lor OS/2 Standard. 

Vitamin C tor OS/2. . 

Wide Angle tor OS/2.. 

OTHER 

ACT! (Sales lead I racking)._>... 

Adlib Card (Sound}.. 

Builder [Batch Comofl^)._. 

graphics-MENU (GUI). 

Guide 3 tor PC (HyperText)... 

HP NewWave (GUI). 

Install (Automatic Installation]. 

KnowledgePro... 

Menuel.... 

Norton Anti Virus. 

PofyAWK vl .5. 

RPGII Development System. 

SCHEMA PCB (SC-4) . 

SoundBlaster.. 

System anrih (Diagnostics) 


.$540 

.$397 

.$572 

.$156 

.$522 

.$820 

.$770 

. $86 

.$455 

.$609 

....$474 
.. $254 
,...$539 
.$ 109 


.$357 

. %m 

.$ 140 

.$230 

.$603 

.$ 229 1 

.$252 

....$708 

.$356 

.$141 

..,$246 
$ 18771 


;..S477 
-S 117 

... % m 

,. .$ 103 
.. .3107 
$15)8 
... S 3pfi 
...3 273 
..$1129 
$ 123 


tml 5PMM3S 
S 526 Turbo [MS 

S 673 mM 

...$691 


$40 
$163 
Sl&fl 
.$ 77 
. $175 
.$77 
..$106 
$107 
...$84 
$94 
...$ 155 


EDITORS 

Brief v3 1 

EDI t . 

Norton Editor 

Sage Professional Editor 

VED1T PLUS. 


,$3fl0 
.$360 
$110 
. $323 
. $ 168 


FORTRAN 

Fortran Toolkit 2 ... . . 

GflAFMATIC & PLQTMATIC. 

RM/EORTRAN Developmenl Sy'stem 

Sprndrill Ulllity Library (F77L). 

ULI Malhematlcal Funmons Library (F77L) 


$ 198 
$264 
$604 
..$129 
320 


MEMORY MANAGEMENT 
■ 

AllOvf: Disk. 

Hflatfiuum . 


.. %m 
... %m 
$66 
..$3653- = 
. ..$334 
$553 
, $180 
..$339 

.$592 

. $421 

.$80 

. ,.$ 169 

.$ 331 

..,$243 

.$ 708 

£ 1007 


..$122 
..$101 
.. $ 122 
..$ 100 
$86 
.$80 


if Pack.. 


MODULA-2 

..mcStoragt' wilti ruli Scuffle. 

ugitechMn'.inla : ;> Development Svstem 
LcqitecriModula‘2Wiud[/W' Pack 
id ’idSflse.. 

OBJECT ORIENTED PROGRAMMING 

• D+ Vtoes. . 

:-cHjute++. . 

!CF#++ ...... ...._ 

'.. 

m m .:. 

..iWV Cgmmuniuatiij 
mm EGA/VGA Ctrl 
HtelK/V Gtiitop 1 . 
litalWrWJnddwB 
: InffirfjtdObrarv 
z , :inecb-Win(inwsf."ilk l t . 

OPERATING ENVIRONMENTS 

iid Sysk 'ii Release i L' 

DH'D^t^umpetiliM- • p grade 
r'R Mtiltiusef DOS 
G Works Lnsnmbk 1 

Miftosofi Windows. 

DS.-V I atendfif! LiOfiai.ng Gvsl :m 
SCO UNIX System V/3&G v3 ? 2 n^is 


. $58 
$49 


...$533 
...$645 
.$376 
$1222 
. $185 
$50 

.$50 

, $55 
...$455 
$273 
.$ 0D 


....1575 
$133 
$223 
... $755 
, $199 
...1160 
...$1115 
... $626 


USA 
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SOFTWARE 


UMMATQUAt 116 * 6001 ZURICH * SWITZERLAND 
TEL: 01-252 6710 • FAX: 01252 7795 


Over 3 r S00 products carried. Catt today for price list-disk. 


Virus-Cure Plus. ■ 

PASC41 ' 

.^yneb Pitts v5ili 
B-TteeFiloi v5 2: . ...... 

Grat/TJrtarPjiis Persona? .. 
Object Protetoitei . 

Pascal TOOLS. . 

P0WftTODlSI«.. 

Topaz... r 

Turbo Analyst.... ,. 

Turbo Pa&wl for V/mdows... 
Tuibu Pascal pTbtessto^l. ' 
fiubo ProtessJanai.^.„,.... 




W . 


SCIENCE & ENGINEERING 

GtitWnter (^ramPoport . 

D«twjv2m„^». 

InGral 

UblbBb Nctetiook.. .... 

tor 286....;..... 

M itoCad for Windows .1^0. 

Mathemaliea-Windov^s... 

PlotLib. ~£i .A 

SSP/PC SdifMiltfic SiiLroijtinfc.Uii.iiiy 
Zdrtec.h'C++ Sciflrioi ft |np§i|ug 

SCREEN DESIGN & MANAGEN 

Fta^lip .. ., . .; .. . . 

Hi Screen XL . 

POWEJf SCREEN.... 

PrbPak.. . .. 

. .. . „. ......... 

Vermont Views.. 

mmm 

'ALU* Gill ; 


r .$209 

. ..$167 
. ..$139 
..$226 

.$149 

...1165 
. $113 

.1155 

... $275 
..1317 
...1155 


.. .$80 
$249 
.$446 
.$ 134fl 
...$49l 
.$512 
$1437 
$320 
.,,$414 
. .$ 1085 


. $ 120 
...$192 
...$165 


TRANSLATORS 

BA.S C Commcrcral. 

FOR _C wilh Runtime Source 

Pascal to C Translatoi. 

Turbo Plus...... 

UNIX/XENIX 

Architech Series Workstation Devetoper. 

DalaFlex for UNIX 386 . -. 

InlormixC-ISAM [SCO 4.0). 

IPI COBOL Compiler . 

Norton Utilities lor System V vl2. 

SCO UNIX System V/306 Developmenl SystBm 
VEDIT PLUS tor DNIX/XENIX . 

WINDOWS DEVELOPMENT 

Asymetrix ToolBook____ . ... ...... 

BeckorTuols... 

Btrieve fur Windows.... 

Microsoft C with Windows SDK . 

MS Windows Device Driver Development Kir 
Microsoft Windows Productivity Paok 
Object Vision 

Spinnaker Plus, ... 

Tuibo Pascal tor Windows. 

W1N++... 

WmdcwsMaker Protessionaf.. 

WinSleuth........... 


• Alt major credil cards accepted 

* SOctay invoicing for Qualified organizations. 

■ Special discounts lor large or corporate buyers. 

• Prices do not include VAT or other local taxes 

* Prices subject to change without notice. 


% 2566 
11596 
...$499 
$1754 
..$334 
.$ 1079 
. $312 


$473 
..$126 
$647 
$778 
, $545 
$67 
.$149 
$450 
.$275 
.1273 
11255 
.$ 125 
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NEWS 


INTERNATIONAL FIRST IMPRESSIONS 


The United Faces 
of Omnis 7 

DEREK COHEN 

In the IBM PC-compatible world, Blyth Soft¬ 
ware’s database products have been something 
of a slow mover. Quartz (its first Windows of* 
fering) was somewhat ahead of its time, and 
Omnis 5 (released in May 1989 and offering 
many more features than its closest rival. Su¬ 
perbase) has missed out on market share. On 
the Macintosh, however, Omnis 5 has done 
much better, with many sales resulting from 
the promise that users in a mixed PC and Mac 
environment could ran the same appl ication on 
both platforms and share data on a common 
network file server. 

The pattern of sales of Omnis 5 has differed markedly in the U.S, and in Eu¬ 
rope. In the U.S., Omnis 5 has been taken up heavily by users wanting a front end 
to Structured Query Language (SQL) servers that offered the ease of design and 
use that Windows or the Mac could offer. In contrast, most European sales 


Previous Omnis 
versions provided 
some cross-platform 
facilities, but the 
latest version makes 
transferring an 
application seamless 



Screen 1: One of the major additions for Omnis 7 is the inclusion of a source-level 
debugger. You cm view both the source code and the data on the screen as the Omnis 
application is run step by program step . 


have been for developing turnkey applica¬ 
tions designed by both corporate and in¬ 
dependent developers. Omnis 7, already 
released for the Mac and available this 
month for Windows 3.0, fills several gaps 
in the extensive facilities already avail¬ 
able in Omnis 5. 

Although the Omnis 5 development 
environment was a rich one, the program 
lacked a debugger. This made refining 
and tracking an application difficult. 
Now, the Omnis 7 debugger is probably 
the most comprehensive one available and 
provides many methods of tracing and de¬ 
bugging applications (see screen 1). 

Despite the promise that an Omnis 5 
application could be written on the Mac 
and then just copied across to a PC (or vice 
versa), in practice there were problems. 
Most apparent of these was the difference 
in the display characteristics of the two 
platforms. Not only does Omnis 7 handle 
these changes more efficiently and, if re¬ 
quired, automatically, but other differ¬ 
ences between the Macintosh and the PC 
(e.g., the help system) have also been ad¬ 
dressed in imaginative ways. You can now 
make applications work identically on 
both machines, even providing Mac-style 
Balloon Help under Windows 3.0 and 
Windows-style combination boxes on the 
Mac (see screen 2). 

With the importance of SQL interfac¬ 
ing to the Omnis market, Omnis 7 recti¬ 
fies limitations in its data formats that 
have prevented it from becoming a full 
SQL front end. For example, Omnis 5*s 
Lists (or Arrays) feature has been ex¬ 
tended to map more closely onto the tables 
of data found on SQL servers. 

Report design was never one of Omnis 
5* s strong points. Now, while the new ad 
hoc report generator has been designed to 
let you create your own reports, its ease of 
use is likely to result in developers adopt¬ 
ing it in preference to the actual, “prop¬ 
er/ 1 report-design facilities. 

The addition of a wider range of data 
types, including local variables and pa¬ 
rameterpassing, will let developers mar¬ 
ket stand-alone closed modules, such as 
specific proprietary routines or custom¬ 
ized windows, that can be incorporated 
into other developers 1 applications. Ad 
hoc reports can also be passed among 
users or sold, because they are saved as 
files independent of the main application. 

Behind all these visible changes and ad¬ 
ditions has been a complete rewrite of the 
Omnis 5 Pascal code in C++. Nearly 70 
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Add-In/Add-On 

AH Wander Pfcj& XL 512 21 & 

8514 Ultra & VGA 1MB 595 
DieichanneJ PC frport 375 
Everen Vje^pcinnx . . . 525 

Hercules Graphics Station 535 
Graphics Station SMB , 635 

Logitech Mmjc&raan Serial 60 

Scanman 32 & Catchword . 165 
Scanman256.275 

Mouse with Windows 3.0 . 75 

MS Mouse with Windows 3,0 149 
Nuntoer 9 GX S evel 4 . 1240 

Prodesigner 11 - S 1ME . 275 

Soundblaster Pro - IN**! . 2LO 

Summasketoh U 12x12 355 

Backup 

Colorado 250MB . . 309 

HP OAT Tape Backup 
] ,3/2/BGB 1400/1560/1950 

Tecmar Praline 525ES . 2750 

Wangle*. 51505 InVEkt 550^00 
Software for DOS/UNIX/LAN 

CAD & Graphics 

Aiftocad M II . . CALL 

Autodesk Animator 300 

Calcomp 33120 .... 415 

Core! Draw Ver 2.3B0 

Desig-n CAD 2D/3D 175/199 

Dr infix CAD lor Windows 430 
Freelance Plus ... .335 

Harvard Graphics . . 315 

Publishers Painltruah 2.0 , . 300 
Shnwpartner FX 229 

Xerox GS+ Scanner AT 1360 

Chips & Memory 

Air Upgrades - ALfl„ ASF, Appte. 
Compaq, DEC. Epsou. HP, IBM, 
Srteorr Gr. Sort, TtKtaba 
S02B7 ......... LOW 

80SB75X 16/20. . 109/120 
80387DX -Alliprtd* .175 

SIMM S MB/4MB 70ns .44/160 
ALL C HIPS AND SIMMS CALL 

HP Laser 2MB/4MB , 150/250 

Communications 

Carbon Copy Plus.115 

ClDSfrUp CustomeriSunport 135 
Crosstab tor Windows . . 121 
Microphone H tor Windows, L75 
Smartarm 320.125 

Database 

Clarion Pro Developer , 450 

Clipper 5.01.496 

Daraease 4.2 , . 495 

DBase N.489 

Dbase IV Developers Edition 839 
Foxpro Singta/LAfe . 469/665 

Oracle Professional 5,lC . . 660 
Paredpy 3.5 Upgrade . . .175 
Phase 3.1 . . 465 

Superbase 4 tor Windows. , 430 

Desktop Publishing 

Adobe Type Man Windows 59 

PageMaker.519 

Perf qrmPru PesiRn^Till 298 

Quark Express ... 560 

Ventura Publisher 3.0 . .525 

Disk Drives 

insider 90MB removable 805 
SeaKate89W6 19ms . . 305 

Plus Hardcard IIXL1 OS 9ms 585 
Maxtor 120MB 16ms . 360 
Conner 120MB 19ms . 375 
Plus Impulse 17DMB 9ms 641 
Maxtor 213MB 15ms . .530 
Connor 209MB 15ms . 550 

Maxtor LXT340 14rni 960 
Seagate 426MB 14ms 1425 

Senate 676MB L6rus . 1650 
Maxtor 675MB 16ms 16D0 
HP 661MB 16ms . . . 1 7D0 
CD-ROM - Optical WORM CALL 

Controllers 

Adaptec J542BK . . . 260 

DPT Smartcacha EISA/SCSI 575 
IDE caching wilh 4.5MB . 550 

Mylex EISA^SCSI caching . 660 

WD1009V-SE? ElSrt/ESDr ,230 


12,000 Items 
Price Diskette 

Sappedtvitti arrfer 


LapTops 

AST 386SX20/4Q/6O . CALL 

Everex.. . CALL 

Sharp.CALL 

Toshiba . ..CALL 

Texes Instrument 
TM2000 20/40 . 1035/1Z85 
I'M:3000 . New low price 

Modem/FAX 

Modems lor all portables . LOW 

FAX 9600 4 Modem 2400 150 


FaxitfcK Windows 

129 

Hayes 2400B Internal . 

. . 255 

Hayes Ultra 96 

849 

Intel Sati&faxrion . . 

. 395 

Pocket FAX £ Modem . 

. . 195 

LESS V. 32/V.42ln VExt 

440/600 

USRHST/V.32 Dual £*l Sid 865 

Networking 

3COM EfrieflH* 2 . . 

. LOW 

AST 525Ml Enh Plus 

. . 515 

DLii* Pocket Ethernet 

. . 265 

Everex Ethernet 8/16 , 

100/150 

Gateway G/Enet 16 

175 

Hsyes Ethermate 8 . 

96 

IBM 3270 Connection . 

. . 375 

IBM 5250 AT/UC 

510 

IBM Multiprotocol 

260 

IBM Token Ring 16/4 

. . 630 

Intel Ethernet 16 

125 

Inlet Netporl 

495 

IRMA 3 

435 

LarvFax fur Windows 

. CALL 

Lantasfrc 10MB Stater 

485 

Lantastic AE2/AE3 . . 

215/250 

Lantasfrc Al Node . 

. . 60 

Mylex EISA Ethernet . 

309 

NE4 000/compatible 

. 135/85 

NE-2OQ0/compatible 

161/126 

NE320Q EISA 

665 

Novell Netware . . 

. . CALL 

WD Ether Elite Clone 

. 1001 

WD Ether card Elito . . 

. . 150 

WD Ethercard Elite 16 

. 180 

Operating System 

Desqview 2.2/386 . . 

. 75/130 

MS DOS 3.3 dr 4,01/5.0 45/65 

PC DCS 5.0 Upgrade . 

60 

IBM OS/2 Standard 1.3 

. 128 

IBM OS/2 Extended 13 

. . 500 

XENIX/UNIX 

. CALL 

Wirnkw* 3.0 

95 

Windows 3.0 * Mouse 

75 

Programming 

Brief 3*1 .. 

. 195 

BTrenre Network 

. 389 

Knowledge Pro Windows . 390 

MS Basic Dev 7.0 , 

. 325 

MSCCwnpitar ... 

. . 319 

MS Fortran 

289 

MS Quick C w/AssemtHet 139 

Smalltalk V/PM 

319 

Turbo C++. 

. . 316 


Turtle PASCAL Win Upgrrf 115 

Spreadsheet & WP 

AMI Pro Upgrade. 105 

Displaywntn V ...... 249 

£xcd 3.0 . .... 315 

Lotus 1-2-3 for Windows 425 

Q & A 3.0 245 

Quattrc Pro Upgrade 120 

Word for Windows 3] 5 

Word Perfect for Windows 270 

Utilities 

Chech It. 85 

Landmark Supersuft Diag 455 

Lap Link Release i . 89 

Norton Utilities. 6.0 . ... 99 
PC Tools Deluxe 7.1 . . 107 

' QRAM/QEMM 336 40/59 

__ We Offer; _ 
Quantity Discounts 
Dealer Discounts 


PHONE: ( 415 ) 861-8330 
FAX: ( 415 ) 861-8380 


InlemationaJ orders ou specialty * Low freight rates - No handling charge 
VISA/MC add 2 % AMEX CO add 4% • Products may be USA versions - No 
returns on opened software - Prices are FOB USA and -subject to change 
Prices in US rioters * 15% restocking charge for nomdefefftjve returns 

Computer Quick, 165 8th Street, No, 309 
_ San Francisco, CA 94103, USA _ 


INTERNATIONAL FIRST IMPRESSIONS 


percent of the code in Omnis 7 is common 
to the PC and Mac platforms. This has 
meant that bug fixing and feature devel¬ 
opment have occurred simultaneously on 
both versions of Omnis 7. When Blyth 
moves to other platforms, such as Unix, 
the 70 percent core code should make the 
new ports much faster. 

The Debugger 

The Omnis 7 debugger implements all the 
usual tools, such as trace, step, break¬ 
points, and break-on-value* You can keep 
a trace log, with the values of specified 
variables logged at certain points in the 
application or when certain values are 
reached. 

When the debugger is in action, a set of 
menus is placed on the active window* 
From these, you can access the debug¬ 
ger^ facilities. In addition, you can place 
breakpoints in the application so that the 
debugger is invoked when certain criteria 
are met* 

Find and replace facilities let you locate 
and change uses of variables, message 
strings, or format names. And, at last, it is 
possible to comment out procedure lines. 

One of the neatest debugger facilities is 
the ability to read variables off the screen* 
Blyth describes the screen as “hot. M This 
means that at any time, it is possible to 
point to any area of the screen that is dis¬ 
playing either the name of a variable or its 
value and pop up a window showing such 
things as the variable's current value and 
high and low values. From this window, 
you can alter the value of the variable and 
trace or step the application* 

If the debugger suffers from anything, 
it is from being too rich in options. There 
are sometimes four or five ways of access¬ 
ing the same debugging information, and 
the only salvation is that developers mov¬ 
ing across from another environment are 
bound to find the style of debugging that 
they are most comfortable with. 

Cross-Platform Compatibility 

With Omnis 7, the PC is no longer the 
Mac's poor relation. An Omnis 5 PC ap¬ 
plication has to be converted to run on the 
Mac (and vice versa), even though inter¬ 
nally both platforms store the application 
in a Mac format. This means that, on a 
mixed network, two copies of an applica¬ 
tion have to be stored. With Omnis 7, the 
files are identical, and an Omnis 7 appli¬ 
cations file created on one platform can 
run unmodified on the other. To make 
this possible, Blyth added several fea¬ 
tures that let you create an application to 
please both sets of users. 

For starters, it is now possible to check 


Choose a Supplier 



Screen 2: For uniformity between the 
Windows 3.0 and Mac versions , Blyth 
has implemented many Windows 
features on the Mac (e.g ., the screen 
shows a Windows-style combination box 
used in a Mac-based application f 


which platform an application is running 
on. When running on a Mac, an applica¬ 
tion could use System 7.0's Publish/Sub¬ 
scribe facilities, while under Windows 
3.0, the application would branch to a set 
of Dynamic Data Exchange routines. Ap¬ 
ple events and DDE are in no way identi¬ 
cal, and neither Blyth nor its developers 
can do the impossible. But being able to 
build both types of code into a single ap¬ 
plication will help you produce applica¬ 
tions that match both platforms as well as 
possible. 

The Mac and Windows 3.0 interfaces 
use several different screen objects. Most 
notable is that the Windows 3.0 interface 
uses combination boxes or drop-down 
lists, while the Mac interface uses pop-up 
lists* For short lists, a Mac-style list can 
be more efficient, while for longer ones, 
the Windows 3.0-style list is faster. Om¬ 
nis doesn't use standard Windows 3*0 or 
Mac objects anyway, but rather paints 
them itself, giving you the ability to de¬ 
sign colored push buttons, for example, 
rather than the standard gray ones that 
Windows 3*0 provides. 

As a result, Omnis 7 provides both 
types of lists, and you can choose which 
type of list to use, according to the con¬ 
text, or let the application decide at run 
time on the list style according to your 
platform. On the Mac, multiple selections 
on lists are shown as tick marks; under 
Windows, multiple selections on lists are 
shown as highlighted lines. You can save 
list selections wilh a List feature, and you 
can compare and process the current se¬ 
lection against a previously saved one. 

Omnis 7 also includes an installable 
help system. For the Mac, Blyth supplies 
Balloon Help, or emulates it on systems 
not using System 7.0. And under Win¬ 
dows 3.0, a bottom-of-the-screen status 
line, such as that found on many Windows 
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Free Catalog! 

Call now for your free Softlim 


2500 product catalog. 

Now available on Disk or print 

Diskette Case 

with any purchase 



1333 60th Street, Brooklyn, NY 11219 FAX:718-438-2315 


WE'VE MADE THE WORLD OUR BUSINESS. 

SOFTWARE 


* (Items In RED run under Windows) 
Word Processing/Editors 

Ami Professional $307 

Grammatik for Windows 58 

Microsoft Word 5*5 216 

Microsoft Word for Windows 316 

Multi mate 4.0 288 

Morion Editor 66 

Professional Write Plus 166 

WordPerfect 5.0 Xenix 1 ’5 User 591 


Project Management 

Harvard Total Proj. Mgr. $453 
MS Project for Windows 465 

Superproject Expert/2 for OS/2 492 
Timeline W/Graphics 465 


WordPerfect 5 1 
Xywrite III Plus 


251 

209 


Desktop Publishing 

Adobe Streamline 
Adobe Type Manager 
Arts & Letters Composer 
Form Filler 
Facelift for Windows 
GenV3 Desktop Publisher 
Jetfomi Design 
Microsoft Publisher 
Pagemaker 
Pagemaker for OS/2 
Perform Pro 
Publishers Type Foundry- 
Super Fonts for Superprint 
Super Prini for Windows 
Ventura Publisher Gold 


Graphics 

Adobe Illustrator - PC 
Autodesk Animator 
Autosketch 
Charisma 
Corel Draw 
Cricket Graph 
Design GADD 3D 


Integrated Packages 

Enable OA 
Framework IV 
Lotus Symphony 2.2 
Microsoft Works 
Whgz 


S430 

459 

503 

100 

321 


Languages 6 Programming Toots 

ABC Flowcharter S182 

Asymetrix Todbook 292 

Borland C++ 320 

Blaise C Tools+/Pcwer Tools+ 110 


124 

63 

256 

S3 

61 

170 

275 

134 

506 

520 

305 


Draw Perfect 
Drew Plus 

Freelance Graphics for DOS 
Gem/3 Artline 
Generic Cadd 5.0 
Harvard Graphics 3.0 
Mlcrografx X-Port 
PC Paintbrush- Plus 
Pizzaz Plus 

PowerPoint for Windows 
Show Partner FX 


316 

295 

147 

337 

375 

79 

197 

473 

276 

155 

337 

404 

292 

397 

136 

117 

60 

317 
220 


Com municat ions 

Attachmate Extra 
Carbon Copy Plus 
Ciose-Up Customen/Suppt 
Crosstalk for Windows 
Crosstalk MK4 
Dynacomm Asynchronous 
Net Remote Rus 
PC Anywhere IV 
Procomm Rus 
Reflection 1+/7+ 

Relay Gold 
SmaJItatk/V 286 
Smaiitalk/V pm for OS/2 
Smartcom III 
Smarterm 240 
Wlnfex Pro 


238 

117 

127/159 

121 

136 

141 

229 

99 

66 

286/367 

176 

117 

288 

110 


Blaise Pascal Tools+ 

Clear+ C/Clear+ Dbase 
Interactive Easyflow 
Lattice C Compiler 
MS Basic/MS C Compiler 
MS Fortran Compiler 
MS Macro Assembler 
MS Quick Basic/Pascal/C 
MS Quick C w/Quick Assembler 133 
MS Quick C for Windows 133 

MS-DOS 5.0 / DOS 5.0 Upgrade 63 


131 

123 

159 

154 

321 

301 

100 

67 


209 

72 


109 

109 

503 


Desktop Environments 

Desqvtew/Desqview 386 ..78/133 

Microsoft Windows 3.0 99 

Sidekick Rus 136 


Database & Tools 

B-trieve 
CTree Plus 

C-tree/RTree/DTree Toolkit 
Clarion Professional 
Clipper 


□base IV 

Dbase IV Developer Version 
Dbfast/Windows 

DBXL 

Foxbase Plus 
Foxpro 

Oracle Professional 
Paradox 

PC-Fiie Single User 
Q&A 

Rbase for OS/2 1 -3 User 
Revelation Advanced V2.Q 
SCO Foxbase+ 2B6/AT for Xenix 
Superbase 4 Windows 
Ul Programmer 
X-trieve Plus 

XQL Relational Data Manager 


406 

451 

937 

469 

522 

506 

492 

846 

244 

139 

189 

463 

780 

503 

33 

263 

610 

616 

656 

499 

331 

423 

565 


Statistics 

CSS Statlsttca 
SPSS PC Pius 
Statgraphics 
Systat V5.Q 


MS Windows SDK 
MS Visual Basic for Windows 
Norton Guides 
Objecvision 
PowerBasio 

Turbo Pascal Professional 
Turbo Debugger & Tools 
Turbo Pascal 
Turbo Professional 


330 

133 

41 

91 

71 

199 

101 

99 

93 


Vermont Views W/Source Code 716 


684 

166 

616 

773 


WINTER SHOWCASE 

* Logitech Mouse w/ Windows *69 *Lotus V2-3 for Windows *409 
ADI Mtcroscan Monitors 

(1024 x 768, 0.26 Dot Pitch. 1 10/220 vou autosenslng) 

* Model 2E (interlaced) *322 *Model 3E (non-interlaced) 375 


Network/Multiuser 

Novell Netware 2.2 100 users 3386 
Novell Netware 2.2 1 0 users 1133 
Novell Netware 3.11 250 users 7698 
PC-MOS 386 5 User 459 


HARDWARE 


OCR 

Catchword for Scanman 
Readright 

OmniPage 396 

Wordscan 


139 

308 

467 

414 


Spreadsheets 

Lotus 1 -2-3 for Windows 
Lotus 1-2-3 Version 2.3 
Lotus 1-2-3 Version 3.1 + 

Lotus 1-2-3/G for OS/2 Std Ed 
Microsoft PC Excel 
Microsoft PM Excel for OS/2 
Guattro Pro 


SupercaJc 5 


409 

336 

413 

516 

314 

329 

314 

92 


Display Boards 

ATI VGA Wonder XL w/ 512K S235 


Hercules Graphics Station 1 MB 
Hercules Graphics Station 3MB 
Hercules VGA Card 
Paradise 8514/A [AT) 

Video 7 VGA 10241 (512K) 


538 

685 

98 

457 

155 


Emulation Boards 

AST 5251 -11 Enhanced* 
DCA IRMA 2 (PCA or MCA) 


504 

711 


DCA IRMA 3 Convt PCA Or MCA) 422 


Megahertz 3270 Emulation Cd 435 


Maas Storage Devices 

NEC CDR 73 Ext CD ROM W/Intfc 741 
Maxtor BOMB IDE 19ms 296 

Maxtor 343MB IDE 13ms 1107 


Networking 

3COM Etherfink/MC (MCA) 
Anthem NE10QQ 8 BHt Ethernet 
Pure Data Laptop Arcnet Cd 
SMC Active Hub 8 Port 
SMC PC130E Aronet Coax 
SMC PC500FS Arcnet Svr 
Std PS210 Arcnet (MCA) 

Tom Conrad TR MAU 16 Port 
WDG Ethercard Plus Elite 16 
Xircom Pocket 3270 Adapt 
Xircom Pocket Ethernet Adapt 
Modems 

Prac Periph 2400 Int w/MNP5 
Multiitech 9600 V.32/ V.42 MNP5 


128 

312 

253 

115 

279 

329 

649 

170 

511 

371 


170 

519 


Prin ters/Pio tiers/A ccessories 

HP Deskjet 500 503 

HP LaserJet III 1585 

HP Laserjet IIP 862 

Pacific Data t MB Exp (Ex. U2J 102 
Pacific Data 25-in-1 275 


Input Devices 

Logitech Serial w/ Windows 59 
MS Mouse w/Palnthrush 107 

MS Mouse w/Windows 153 

Mouse Systems PC Track ball 48 
Summasketch 12X12 W/4 Button 373 
HP ScanJet Plus W/Intfe 1132 
Logitech ScanmanMod 32 161 

Logitech Scanman 256 270 


Personal information Managers 

Lotus Agenda 293 

Parkrfll 244 

Who-What-When 171 

WordPerfect Office 93 


Utilities 

386 to the MAX Professional 

Above Disk 

Copy II PC 

Fastback Plus 

Gofer 

HDC Windows Express 

Headroom 

Lotus Magellan 

Mace Utilities 1990 Edition 

Manifest 

Norton Backup 

Norton Desktop for Windows 

Norton Utilities 

PC Kwik Power Pack 

PC Tools V7.1 

Popdrop Rus 

PS-Print 

QEMM 386 EMS Manager 
QRAM 286 
Spinrite II 
Super PC-Kwik 


71 
59 
24 

113 
45 
55 
64 

104 

92 

36 

86 

86 

114 

72 
108 

55 

258 

62 

49 

61 

45 


SOFTLINE 
CARRIES 
OVER 2600 
ITEMS . 

PLEASE CALL 
FOR ITEMS 
NOT LISTED. 


To Place Your Order By Telephone, Please Call Fay Kleinbart • Inti. Sales Mgr. 


NEW LOWER RATE ON 
FEDERAL EXPRESS 


1 - 718 - 438-6057 
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3.0 applications, is provided. 

The help text is stored in an ordinary 
Omnis data file, and you can use the Om¬ 
ni s 7 help system with your own help text. 
For example, as you move down a menu, 
the associated help text can be displayed 
as Balloon Help or status-line help. 

The help system is an external library, 
and Blyth hopes to ship a Windows-style 
status-line help system for the Mac, if not 
a Balloon Help system for Windows 3.0 
as well. In any case, third parties will be 
able to create their own help models. 

SQL Support 

In the U.S., where over half of Blyth’s 
sales of Omnis 5 are for use as SQL front 
ends, there has been a demand for an end 
to some of the limitations that presented 
less-than-full SQL access. Data drawn in 
from a SQL server is often best stored in 
lists or arrays. Omnis 5 limited you to 
eight such lists. Omnis 7 allows as many 
lists as memory can accommodate, and 
you can give them names rather than ref¬ 
erencing them by numbers. You can store 
the column headings for lists as variables 
and define them at run time. 

A further restriction was that Omnis 5 
field names had to be unique across an ap¬ 
plication. On SQL servers, it is common 
to find different tables of data using the 
same names. As a result, complex trans¬ 
formations had to be made to stop SQL 
data from overwriting itself when it was 
imported into Omnis 5. With Omnis 7, 
field names need not be unique and can be 
referenced as a file format, fie Id name 
combination. 

Generating Reports 

Omnis 7 has an ad hoc report generator 
that is much more in keeping with a GUT 
than the one in Omnis 5 is (see screen 3). 
A series of screens takes you through 
specifying fields, sort fields, subtotals, 
headers, and footers. 

Several standard report formats are 
provided, including a variety of label for- 
mats and columns. Each available format 
is represented as a tiny picture, and if 
you're designing your own ad hoc report 
for distribution, you can attach a bit-map 
image to represent the layout of the report. 
Unlike with Omnis 5 and Omnis 7's appli¬ 
cations-based reports, ad hoc reports are 
saved as external files and can be passed 
on to other users. 


La lliiea ties prodctii Unibhl comprende: Desktop System: DS 216, DS 316, DS 320, DS 325, DS 333, DS 340, DS 420, 

OS 433, DS 433SF - Tom System; TS 402:0, TS 4033, IS 4033/1 - Notebook: NB V3G. NB 212, LS 320, MB 320, 
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Unibit Hellas A.E.E.E.: Voles, tel. 0421.22231, fax 6421.32347; Atom. tel. 01.S5B6Q2D, fax 015557206. 
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Data Types 

Omnis 7 includes a new binary field type 
of unlimited size that you can use to store 
any type of data. This could be pictures or 
sound, for example, giving Omnis 7 the 
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graphic s-MENU & Data Enlry 
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GX Graphics 
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GX Effects 
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Microsoft Basic FDS T.1 

£222 

Microsoft C POS 6.0 

£222 
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£435 
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£205 
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Microsoft QuickC Inr Windows 

£95 
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Periscope II 

DOS 

£150 

Periscope IFX 

DOS 

£130 
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CPM-280 

£40 
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Debuggers 
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We stock many items for which there is no 
space in these advertisements. 
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DOS apps, 32-bit DLL's, includes royalty free DOS/ 
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PRICE of £495. CALL US NO W. 

NEW QuickC for Windows includes QuickCaseiW, 
image & dialog editors, Windows hosted environment, 
etc. If you want to write Windows programs, 

BUY ONE NOW . We're waiting for your call. 
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DOS 

£50 
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DOS 

£83 
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£95 
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DOS 

£30 
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DOS 

£110 
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£165 
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£295 
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PL386 

£585 

High C 386 Global 2,3 
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£650 
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386 

£385 

Intel 3S6 C Code Builder 
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£455 
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£495 
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£165 
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£105 
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CPM-Z80 

05 

Artec C68K MPW C 
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£110 

Aztec C68K/Am-P 

AMtGA 

£120 

Aztec C68K/ST-P 

ATARI 

£120 

HiTech C 68000 

ATARI 

£140 

Prospero C 

ATARI 

£55 


We supply 2500AD, Avocet, Aztec, Lattice, lARand 
Hi-Tech Cross Compilers hosted on DOS and 
targeted on Z80. 6502. 6801, 68HC11, 6301, 6809, 
7811.8051. 8096 $ 68000/020. Please call for 
information or advice. 

C INTERPRETERS 

New VS Instant-C is MS C VS compatible, 

Cterp V3.5 DOS £165 

Instant C V5 DOS CALL 


We can copy files to and from 600 disk formats 
including CP/M, CP/M-GS, MS DOS. PC-DOS, 
APPLE, SIRIUS, BBC, TORCH, APRICOT, HP-150. 

TRSEX3S, AMSTRAD, ATARI ST, MACINTOSH. 
Our charge is £10.00 + disk + VAT with discounts 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more information call us. 
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DOS 

£645 

OpenAda DOS 

DOS 

£260 

QpenAda DOS 286 

286 

£935 

OpenAda DOS 386 

386 
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CROSS ASSEMBLERS 
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We suppty cross-assemblers by Avocet, 2500AD, 
Crash Barrier (METAs) and IAR Systems hosted on 
DOS, CP/V-86 and CP/M-80 with over 30 target 
processors. In total over 200products with no space 
to list them here. We hold some stock but you should 
allow 10-14 days for delivery. Please call for 
information or advice. 
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Screen 3: The similarity in user interface across the different 
platforms can be seen in these screen shots of the ad hoc report 
generator. Although the buttons use the Windows style, they 
are not standard Windows buttons. This lets Blyth control 
every aspect of the button, including colors, without relying on 
Windows J .0 itself 


potential for developing multimedia ap¬ 
plications. 

In addition, Omnis 7 supports local and 
format variables. Local variables are 
created on the fly and destroyed when a 
procedure terminates. Format variables 
are current while a specific window, 
menu, or report is in use. Format vari¬ 
ables can be static, in which case they re¬ 
tain their value until the specific format is 
used again, or local, which means they 
are destroyed when the format is closed. 

The introduction of these local vari¬ 
ables and parameter passing to and from 
procedures means that for the first time, 
it is possible for Omnis developers to 
write portable code. Procedures, menus, 
or windows can be designed and then 
locked so that they cannot be amended. 
Other developers need only know the type 
of parameter to pass to the module and the 
type of value returned. 

Omnis 7 applications still work with 
one main data file, which contains all the 
various tables of data that an application 
uses. And while an Omnis 7 application 
can only have write access to one such 
data file, it can have read-only access to 
an unlimited number of Omnis data files 
as lookup tables. 

The application specifies the file for¬ 
mat, index field, and index value, and 
Omnis returns the value of a specified 
field in the matching record. As an exam¬ 
ple, a data file might contain census data 
on the U.K. Passing an index value of 
“Lancashire” to the data file could return 
such values as the county's population or 
gross income. 

This facility lets you separate change¬ 
able data, which needs to be backed up 
regularly, from static information. As 
Omnis 5 can only access one data file, 
both variable and static information has to 
be kept in the same file. With Omnis 7, 
static data files can be held on read-only 
devices such as a CD-ROM. 


The Omnis 7 help messages are held in 
one such lookup data file, and Blyth will 
make the format of this file available so 
that developers can create their own help 
files. Formats for dates and times are 
user-definable, so, for example, specific 
industry or national conventions for their 
display can be saved and reused. 

The Final Hurdle 

Blyth's aim with Omnis 7 has been two¬ 
fold. First, it needed to turn Omnis from a 
fairly powerful applications development 
environment into a full fourth-generation 
language. Todothis, it had to add a proper 
debugger and remove some restrictions on 
datatypes, local variables, and parameter 
passing. Second, with a significant num¬ 
ber of sales going to the SQL market, 
making Omnis fully SQL compatible was 
also a priority. 

On the way to satisfying these needs, 
Blyth decided that it was time to throw out 
its aging Pascal code, part of which was 
left over from Quartz, and go for a total 
rewrite in C++. Asa result, Unix or OS/2 
implementations of Omnis should appear 
that much sooner. 

The final hurdle that Blyth has to face is 
grabbing some market share. On the Mac, 
Omnis 5 has been successful as much for 
its compatibility with its PC sibling as for 
its advantages over 4th Dimension. The 
improved portability of applications be¬ 
tween the Mac and the PC will help these 
sales. 

On the PC, Omnis 5 has been a slow 
seller, and Blyth now has competition not 
just from Superbase (whose marketing 
muscle is bound to increase now that it is 
under the wing of Software Publishing) 
but from SFFs WindowsBase, which is 
also addressing the SQL market. And 
there is the supposed launch of Micro¬ 
soft's own database next year. 

The Omnis environment is certainly 
an excellent one for the development of 


powerful yet easy-to-use applications. 
The addition of a very flexible debugger 
may persuade a number of people to move 
over from other development tools. But 
Blyth's window of opportunity in the PC 
market is closing rather than opening, and 
its CEO is right to describe Omnis as one 
of the industry's best-kept secrets. To 
break out of the shadows, Blyth needs to 
demonstrate not just that Omnis 7 has 
more bells and whistles than its rivals, but 
that it can outperform them as well. 

Omnis 5 under Windows was often 
sluggish at tasks that other programs han¬ 
dled better. And while you can always 
blame Windows, other companies have 
overcome those limitations better. At this 
writing, Omnis 7 was still in beta form; 
therefore, speed comparisons were not 
possible. The port to C++ is bound to 
help matters, and if Omnis 7 really does 
speed along under Windows 3.0, Blyth 
needs to devote as many resources to tell¬ 
ing the world about the product as it has to 
developing the product itself. ■ 


Derek Cohen is a Windows 3.0 database 
developer and freelance writer based in 
London. He can be contacted on BIX do 
* 4 editors ." 
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See the picture of quality for yourself. Discover 
the unsurpassed picture crispness, brilliance, 
and infinite range of color of the CTX monitors. 

Compare the superlative quality with the rest. 
Then check the affordable prices. 

1,000 words won’t do it justice. 

Available from CTX is a full range of powerful 
14" color monitors: from the top-of-the-line 
Multiscan to a Super VGA and Deluxe and 
Standard VGAs as well as EGAs and CGAs. 


—Thchnoiogical Excellence. 

—Unbeatable Performance. 

—Exceptional Pricing . 

For a real picture of quality, see your local CTX 
dealer or contact: 

CTX INTERNATIONAL, INC. 

20530 Earlgate Street, Walnut, CA 91789 
714/595-6146, FAX 714/595^6293 

CTX SOUTH, INC. 

6090-F Northbelt Parkway, Norcross, GA 30071 
404/729-8909, Fas 404/729-8805 



Muitiscan 

Super VGA 

Deluxe VGA 

Standard VGA 

Model 

3436 

5168 

5432 

5139 

Resolution 

1024x763 

1034x768 

640x480 

640x480 

Horiz. Freq. 

15.75-38 KHz 

30-38 KHz 

31.5 KHz 

31.5 KHz 

CRT Dot Pitch 

,28 mm 

.28 mm 

.29 mm 

.39 mm 


Add to all these features complete IBM and 
Macintosh compatibility, handy up-front controls, 
non-glare direct etch screens, detach¬ 
able tilt/swivel bases, and reliable 
nationwide servicing, and you will agree 
that the CTX monitors are the best 
deal available on the market. 


Factory: 

CHUNTEX ELECTRONIC CO., LTD. 

6F, No. 2, Alley 6, Lane 235, Pao Chiao Rd. 

Hsin lien, 23115 Taipei Hsien, Taiwan. R OC. 

886-2-9175055, F^x 8862-9172736 

Watch for CTX’s new 1 7" and 21 " Large Screen 
Displays coming soo7i. 



IBM is a registered trade mark of International Busmen Machines, Macintosh is a registered trade mark of Apple Computer, Int 
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fn the PC industry, being first on the market 
is not a static thing, it means constantly being 
it of the pack, ft means 
stream of state-of-the- 
art products that push the frontiers of op¬ 
timum computing efficiency beyond its present 
limits. At Uniair, this has been one of our ma¬ 
jor thrusts, Our new 50MHz i486 EM mother¬ 
boards in both regular and baby AT sizes 
represent this commitment. So does our new 
graphics adaptors that combine Super VGA 
capabilities with GUJ graphics accelerators in 
both ISA and EISA options for ultra fast Win¬ 
dows and CAD performances. That's four to 
five times faster than traditional super VGA 
Card. 


But then, having the most advanced 
technology is nothing if it does not have quali¬ 
ty built into it. In short, we understand how 
your organization's operations depend on a 
tool that needs to be reliable during the best 
and worst of times. That is why we design, 
build and test our products along a unified 
quality control system to assure you that the 
system you build with them perform for you 
as you expect it to - with 100% reliability and 
compatibility with most other major hardware 
and software brands, 


With Uniair, who says you can't have it all? 


Quality & 


Innovation You 
Can Count On 
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Manufacturer & Exporter 
UNITED HITECH CORPORATION 

7F 1, No. t Wuchuan 1 Rd., 

Hsincbung City, Taipei-hswn, Taiwan, R,O.C. 

Tel: 312S&3 Fax: 686-2-299-3210 

In the U.S.. pfeease contact: 

ADVANCED INTEGRATION RESEARCH* INC, 

2185 DEL FRANCO STREET SAN JOSE. CA 95131 
Tel: (408) 428*0800 Fax; (408) 420-0950 


Distributors: 

SINGAPORE 

PET COMPUTER SERVICE ($} PTE LTD, 

Tel: {65) 2967222 Fax: (65) 2961293. 294994 

WEALS OFT COMPUTER SERVICES PTE, LTD, 

Tflt (65) 2966296 Fax. (65)2972216 

INDONESIA. 

P.T. BHINNEKA DATA PROSES 

Tel: (62) 021-4699935 Fax: (62) 021-6399061 


GERMANY: 

STUTTGART: 

NP COMPUTER SYSTEME GmbH 

Tel: (49) 711-6291-0 Fax (49) 711*6210030 


FINLAND 
TILIGEM KY 

Tel: (358) 0-693*2144 
Fax: (358) 0*694-0291 


BERLIN: 

RENT SHARING 

Tel: (49) 0302978833 Fax: (49) 030-3978888 


ITALY 

C.D.C. S.P.A, 

Tel: (69) 487422-022 
Fax. (39) 587422-034 




NEWS 


INTERNATIONAL SHORT TAKES 


Wizz Offers Fast, Low-Cost 8514/A Compatibility 



T ektite’s Wizz card is a 
low-cost implementa¬ 
tion of IBM's 8514/A graphics 
standard. The 8514/A offers a 
step beyond VGA with its reso¬ 
lution of 1024 by 768 pixels in 
16 colors and hardware sup¬ 
port for some graphics func¬ 
tions, such as line drawing and 
BitBlts, 

The 8514/A standard is not. 
however, downward compat¬ 
ible with VGA or earlier IBM 
graphics standards. The Wizz 
card gets around this problem 
in a way similar to the IBM 
card by providing VGA pass¬ 
through so that you can retain 
the use of your VGA card if you 
have one installed. 

The Wizz card is a half- 
length 16-bit card and is very 
sparsely populated. It has little 
more than a Chips & Technol¬ 
ogies 8514 chip set and four 
video RAM chips, which give 
512 KB of VRAM. There are 
no sockets to expand VRAM 
to the 1 MB required for the 
256-color 8514/A standard; 
Tektite offers a different card 
if you need that. 

To install the card, you just 
plug it into a vacant expansion 
socket, and if you wish to use 
8514/A as your sole graphics 
adapter, you simply attach a 
monitor cable. However, I sus¬ 
pect that most people will 
want to retain the VGA pass¬ 
through capability, which in¬ 
volves attaching the Wizz card 
by a short ribbon cable to the 
feature connector on your 
VGA card. Tektite supplies a 
cable that fits the IBM VGA 
feature connector. 

I reviewed Wizz on an HM 
Systems Minstrel and an 
Elonex 433 (see "Elonex Fol¬ 
lows the Upgrade Trend” on 
page 86IS-7). Both systems 
had VGA on the motherboard 
and DIP-header-style feature 
connectors, so I had to get a 
new ribbon cable made. 

With VGA pass-through, 
the Wizz card remains entire¬ 
ly invisible until you run a pro¬ 
gram that supports 8514/A; at 


all other times, you see your 
normal VGA screen. Some 
programs (e.g., AutoCAD) 
expect to see IBM's HDI- 
LOAD TSR interface program 
before they can use Wizz; Tek¬ 
tite provides an equivalent 
program called ALEXE. Of 
course, you must also install 
whatever 8514/A drivers are 
supplied with your application 
programs. 

The software disk that 
comes with Wizz contains 
some simple demonstration 
programs: AI.EXE; the IBM 
fonts STAN0715, STAN0814, 
and STAN 1220; and a utility 
called SETWIZZ that switch¬ 
es the card between interlaced 
mode (standard on the IBM 
8514/A) or noninterlaced 
mode at 60 or 70 Hz (if you 
have a monitor that will sup¬ 
port these rates). 

I found that the SuperVGA 
monitor supplied with the 
Elonex gave a clear and stable 
display in interlaced mode, 
but I was unhappy with the 
noninterlaced modes. To my 
surprise, I found that my old 
Mark 1 NEC MuItiSync moni¬ 
tor would happily display the 
interlaced mode. 

I altered my Windows 3.0 
setup for 8514/A operation 
and found that it worked very 
well with the Wizz card. Using 
Wizz offers two main advan¬ 
tages for Windows users: im¬ 
proved screen fonts and speed. 


The high-resolution 8514/A 
fonts take you much closer to 
a true WYSIWYG display un¬ 
der Windows. For example, in 
Microsoft Word, you can work 
in page view rather than draft 
mode and see a real Times Ro¬ 
man font with proper serifs 
instead of the spindly approx¬ 
imation you see at VGA reso¬ 
lution; similar improvements 
are seen in Ventura Publisher. 

The Wizz card is also much 
faster at redrawing the Win¬ 
dows screen than the VGA is, 
thanks to its hardware support 
for BitBlts. It's true that Wizz 
offers only 16 colors, com¬ 
pared to the 256 colors avail¬ 
able in some Super VGA 
modes, but since Windows 
scarcely knows what to do 
with 256 colors anyway, this 
will not be a devastating loss 
for most people. It does mat¬ 
ter, though, if you have to 
work with graphics inter¬ 
change format or other 8-bit 
color files regularly. 

I tried to test the com¬ 
patibility of Wizz using Auto- 
Sketch and Turbo Pascal 5.5, 
but I discovered that the manu¬ 
facturer’s supplied 8514/A 
drivers for both products were 
riddled with bugs. This is a 
real problem. Since 8514/A 
has never become all that pop¬ 
ular, the level and quality 
of driver support may not be 
what VGA users are accus¬ 
tomed to. 


I then checked with Tim Ec- 
cles of Tektite, and he showed 
me a fax that he'd received 
from Chips & Technologies 
stating that the bugs in Bor¬ 
land's IBM8514.BG1 could be 
replicated on a kosher IBM 
8514/A card and were not lo 
do with their chip set. Eccles 
says that you can run Auto¬ 
CAD perfectly well on Wizz 
but with a third-party 8514/A 
driver. 

Although IBM originally 
introduced 8514/A as a graph¬ 
ics standard for CAD applica¬ 
tions, Wizz is equally useful 
as an accelerator for Win¬ 
dows. If you are doing lots of 
word processing or desktop 
publishing, the improved per¬ 
formance and font display you 
get for £199 is hard to beat; 
most coprocessor-based ac¬ 
celerators, such as Texas In¬ 
struments Graphics Architec¬ 
ture accelerators, cost more 
than £ 1000. There is no down¬ 
side to using Wizz with VGA 
pass-through, since your orig¬ 
inal display is always avail¬ 
able. Unlike many graphics 
accelerators, Wizz ties up 
none of your interrupt lines, 
DMA channels, or memory. 

—Dick Fountain 


THE FACTS 


Wizz 

£199 

Requirements: 

IBM PC with a free 
expansion slot and a 
mult [synchronous or 
high-definition monitor 
capable of displaying 
1024 by 768 pixels. 

Tektite 
P.O. Box 5 
Felixstowe 
Suffolk IP117LW 
U.K. 

44-394-672117 
fax: 44-394-274274 

Circle 980 on Inquiry Cord. 
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One name with so many 
configurations: UNITRON. A truly 
laylor-made personal computer. You 
can choose between 286,386 and 486 
processor options, cached or 
non-cached, ISA and EISA. Suitable 
for all operating systems e.g. DOS, 

OS/2, NOVELL. XENIX and UNIX*. 

All systems are produced in 
The Netherlands and have had a 24 hour 
burn-in-test in order to come to an almost 
"Zero Defect" guarantee. The strong will power, 
established experience and first class knowledge 
make the European Computer Group a reliable 
leader on the international market. 


UNITRON 





E u i’( »pe an H eadq u a r le rs: 
European Computer Group 
P.a Box 116 
5710 AC Somcren 
Ne tiier lands 

Tel: 31-4937-90005 
Fax: 31-4937-96808 


Your business is safe with us! 


B.V. 


I- nVALERSOEMS 

Belgium: 

ATC Computers 

Tel: 32-3-2384304 

Fax: 32-3-2383481 

Italy: 

Univcx SRL 

Tel: 39-2-95343542 

Fax: 39-2-9529580 

Luxembourg: 

Data Service Lux 

Tel: 352-490835 

Fax: 352-483789 

Netherlands: 

ATC Computers 

Tel: 31-4937-96015 

Fax: 31-4937-93315 

Portugal: 

Rena Services Lda 

Tel: 351-1-579358 

Fax: 351-1-3528044 

Spain: 

Siielsa $A 

Tel: 34-3-1140192 

Fax: 34-3-4142533 

Switzerland: 

Lq pp pach er EDV 

Tel: 41-73-235033 

Fax: 41-73-232532 

Turkey: 

Tens Ltd 

Tel: 90-51-632052 

Fax: 90r5 1 -63044 7 

Yugoslav a: 

Com bis 

Tel: 38-50-112561 

Fax: 38-5041156! 


UNITRON® is a licensed trademark of the European Computer Group B.V. 

* DOS, OS/2, NOVELL, XENIX and UNIX are registered trademarks of their respective owners. 











$ Nat’l Orders (800) 544-8302 
aVe Int’l Orders (602) 437-8208 

_ Info (602) 437-8298 FAX (602) 437-8988 


COMPU$AVE 
SYSTEMS 

286-12 . 530 

386SX.850 

386-25 . 1120 

386-33 . 1350 

All Systems come with 
IDE, 2 Serial, 1 Parallel. 
DOS, Keyboard. 1 MG 
RAM. 

Notebook 206-16 .1650 
Notebook 386SX-16.2225 

BOARDS 


Adaptec 1542BK 

290 

Advanced Digital 

Save 

Alloy. 

Call 

Artist XJ10/16 . 

1449 

ATI Ultra 8514 . 

557 

Boca VGA 800x600110 

Calcomp Draw Card 2120 

Computone 

Call 

DPT SmartCACHE 

305 

HP Intel 10/20 

Call 

Hercules. 

Call 

Imagraph Video 

Call 

Isolan/BICC. 

Call 

Metheus 

Call 

Mvlex. 

Call 

NE-1000 . 

130 

NE-2000 

160 

NEC Graph Eng-16 612 

Number Nine 

Call 

Plus HC40. 

562 

Renaissance GRX 

Call 

STB Pwrgrph 256K195 

Tecmar 

Call 

Vermont Cobra/2 

920 

DRIVES 

Alloy , 

Call 

Archive. 

Save 

CDC Imprimis . 

Call 

Conner 3104... 

410 

Conner 3204 . 

661 

Connor 200MB 

Call 

DPT & DTC. 

Call 

Iomega.. 

Call 

Irwin. 

Call 

Maxtor. 

Call 

Maynard. 

Save 

Micropolis . 

Call 

Mitsubishi. 

Call 

Mountain 40MB. 

255 

Plus. 

Call 

Seagate, . 

Save 


COMPUTERS 

ALR Bus V 386/33 .1693 
ALR Bus. V 486/33. .3485 
ALR POw.V 486/33. .4965 
Acer 486/1200.... Cal! 

Acer 11D0LX. 2450 

Acer 11G0SX . 1023 

Acer 1120.1718 

Acer 1125. 2143 

Acer 1133 . 2878 

AST Bravo 286/5 842 
AST 386SX-16 1955 

Gold Star 386SX 2085 

Headstart.Call 

Intel .Save 

Samsung SD630 714 
Samsung S800 2089 
Samsung SD700 1099 
Samsung Notebook.Call 
Texas I TM2000.. 2550 
Texas I TM3000 . Call 

Toshiba.Call 

Unisys 800/486 6240 

Wyse 2012 . 879 

Wyse 2108. 659 

DIGITIZERS 

Calcomp 12x12 . 298 
Kurta IS/1 12x12 349 
Numonics.Save 


Numonics ZEDPemCall 


Seiko DT-3613 
Summa 12x18. 


SOFTWARE 

WE CARRY EVERY 
MAJOR PUBLISHER 
FOR CURRENT LOW 
PRICES! 


(602) 

PLOTTERS 

I AMT Accel 535 . 879 
| Calcomp 2024 ...3024 
Calcomp 2036 ...3949 
[Calcomp 1026m 5925 
I Calcomp 1044 8599 

| Calcomp 1070 15069 

Calcomp 52224 11873 
| Calcomp 52236 .15760 
Enter SP600 580 

Enter SP-1800 2978 

Enter SP-2800 3809 

Enter SP-4810 .. 3233 
Enter SP-4820 .. 3954 
Enter SP-4830 .. 5393 
H I. DMP-52 .2249 

H.l. DWIP161.2826 

H.l. DMP162.3682 

H.l. DL Models .. Call 
H.P. 7440A 
H P. 7475A. 

H.P. 755OB 
H P 7570A 
H.P 7575A 
H P. 7576A 
H.P. 7595B-SX 5400 

H P. 7596B-RX . 6350 
H.P. 7599A. 7650 


274 

.579 


Summa Sketch II...305 


H.P., H.l. 

Hitachi, GTCO ... Call 
CALL FOR LARGER SIZES 

DISKLESS 

WORKSTATIONS 

Acer 1170/ISA 3289 

Hyundai 256K . 561 

Hyundai 640K 638 

Samsung PC1286. . 591 
Samsung PCT 386SX 969 
Wyse 386SX/16S 1039 

SCANNERS 

Canon IX30F.... 1319 
Datacopy GS+ 1343 

Datacopy 730GS 799 

DFI Hand Scanner Call 
Logitech ScanMan 335 
Logitech ScanMan 

+PC.175 

Logitech Scanner/ 

Catchword.284 

MicroTEK.Call 

Mitsubishi MS200 Call 
Panasonic RS307U 1034 
Panasonic RS505U . 776 
Panasonic RS506U 1034 
Pentax 100.1011 


loline ArtPro 
loline 3500 
loline 3700-1 
loline 3700-8 
loline 4000-1 
loline 4000-8 
loline 7200. 
Roland CAMM-1 


Call 
. 2105 
2799 
2939 
3280 
3489 
10400 
. 3125 


Roland CAMM-148.8345 
Roland DPX-2500 3474 
Roland DPX-3500 4169 
Roland DXY-1100 761 
Roland DXY-1200 1039 
Roland DXY-1300 1387 
Roland GRX-3QQAR 3125 
| Roland GRX40QAR 4169 

MODEMS 

I ATI 2400E.195 

lEverex.Call 

Hayes Smart 2400 332 
Megahertz/Laptops Call 
Multitech 224EH . 296 
Multitech 696EH 
Multitech 932EA 
Telebit T-1000E.. 

Telebit T-2500E . 
Touchbase SystemsCall 

LIDS.Call 

| USR HST DUAL 869 

CAD Software 

ICADKEY Light . 365 

DATACAD 128 . .. 365 


| PRESENTATION 
MONITORS 
I Mitsubishi 33" 3495 I 

| Mitsubishi 37” 5375 | 

MONITORS/ 

TERMINALS 

I Acer.Call 

I Adds.... .Cal! 

I Altos.Call 

Amdek 410A 85 

Amdek 738+ 451 

AST VGA .510 

I Genius 1020 1259 

[Goldstar 1450+ 329 

Goldstar 1460+ . 361 
1 Hewlett-Packard . Call I 
Hitachi 20AS 1829 

Hitachi 2085M 1815 

IBM 3151.373 

Imtek.Call 

Link MC-2W/KB 312 
Link MC-5W/0 KB. 305 
Magnovox 9032 293 

Mitsubishi 1381 .343 
Mitsubishi 1429C. 403 
Mitsubishi 16L 1095 

Mitsubishi 20L 1894 [ 

Nanao 9070U .1001 

Nanao 90801 13991 

Nanao 9400 2619 | 

NEC 2A.479 

NEC 3D.670 

NEC 4D.991 

NEC 5D 22981 

PGS HX-12E. 4601 

PGS MAX-15 251 

PGS ULTRA-14. . 528 | 

Packard Bell 852H 219 
| Phillips C2064-AS. 1759 
. 5191 
1945 
. Call 
. 583 
. 643 
. 485 
Call 


I Seiko 1440 
| Seiko 2050 
I Sigma Designs 
Sony 1302 
Sony 1304 
I Sony 1320 
ITsxsn 

Televideo 955 w/KB. 379 | 
I Televideo 965 

1 Unisys. 

Wyse 30W/KB 
I Wyse 50W/KB 

311 


vyse 
I Wyse 150W/KB 
Wyse 160W/KB 
Wyse 185W/KB 

Wyse 370 . 

Wyse 670 . 

| Wyse 70D. 

| Zenith 1492 .. 


PRINTERS 

I Alps .Save 

AMT.Call 

Canon BJ10E_322 

Canon BJ300 450 

Canon BJ330E 610 
Canon LBP-8III. 1485 
Canon LBP-4 819 
Citizen GSX-140 289 

Citizen 200GX.. 159 

CJtoh C-5000 1428 

I Data Products Save 
I Diconix 150+ . 349 

Fujitsu DL3400 378 

Fujitsu DL5600 .1207 

I GENICOM.Save 

GENICOM 3820 . 1678 
GENICOM 4410 . 4648 
H.P. PaintJet 969 
H.P. PaintJet XL 1731 
Mitsubishi G370. 3420 
Mitsubishi G500 3239 
Mitsubishi G650. 4179 
Mitsubishi S340 8633 
Mit. Thermal Color Call 

NEC .Call 

Okidata 182Turbo. 229 
Okidata 293W/1F . 295 

Okidata 320 . 319 

Okidata 321 .... 449 
Okidata 390+ . 449 

Okidata 391+ . . .615 
Okidata 393+ .. 961 

Okidata 393C 1044 

Okidata 400 . 647 

Okidata 400S 658 

Okidata 800 . 971 

Okidata 820 .... 1304 
Okidata 840 (PS). 1695 
OTC 850XL 1813 

QMS.Call 

Qume Crystal Print..2229 
Qume Crystal Print II..2324 
Seiko Smart Label 171 
Texas I. 2106 ... 3228 
Texas I. 8920 1619 

Texas I. Micro 17 1511 
Texas I. Micro 35 1831 
Toshiba 301 203 

| Toshiba 311.236 

CD-ROMS 

Hitachi CDR3600 . 549 
Hitachi CD17QQS . 509 


NEC CDR-36 .... 518 


NEC CDR-73.713 

NEC CDR-83 ... 649 

| Sony 7101.649 

Sony 5311 . 358 

I Toshiba 3201-E.. 729 
Toshiba 3201-1 . . . 675 


Phones Are Open Mon-Fri: 7 am -5 pm Mailing Address; Compu$ave - 4209 S. 37th Street, Dept. B7, Phoenix, AZ 85040. 
Prices reflect U.S. currency and arc subject to change without notice. We do not guarantee compatibility* DOA’s arc replaced or repaired. Any return 
requires a RMA#* Our service dept, number is (602) 437-B29&. All products cairy manufacturer's warranty only. W r e do not honor rebates* extended 
guarantees or promotional programs. Mastercard and VISA arc accepted. International orders add 5%„ Please call or I AX before ordering. 


Circle 411 on lnauirv Card. 
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TtNY PRO SX 

SF 

DF 

HF 

CPU 

80386SX 

Speed 

20MHz 

Memory 

1 MB base, 4MB expandable 

Display 

VGA ( 1024X 768, 512KB) 

Ports 

2 Serial, 1 Parallel, 1 Game 

Expansion 

2 X ISA 16-blt slots 

Dimension 

278X256X71 mm 

Weight (main unit) 

3,0kg 

3.2 kg 

3.4kg 






Optional peripherals: 

• 2400 BPS pocket modem 

• Pocket LAN adapter 

• 80387 Math Coprocessor 

SF: internal 3.5" 1.44MB FDD XI 
DF: Internal 3.5" 1.44MB FDD X 2 
HF; Internal 3.5" 1.44MB FDD X 1 
Internal 40/ 100MB HDD X 1 


Package Includes; 

-TINY 81 keyboard 

- Power supply 
-Serial Mouse 

- Manual 

- (optional) DR DOS 6,0 In 
ROM/Diskette 


JfTfS 


JUKO Electronics Industrial Co. Ltd. 

Fiat A, 7th floor, CDW Building, 388 Castle Peak Road, Tsuen Wan, 

Hong Kong, Tel: 852-4174888 Telex; 44140 JUKO HX Fax: 852-4144189, 852-4908485 



JUKO Laboratories (Canada) Ltd. 

Circle 440 on Inquiry Cord . 570 Afden Road. Unit 8. Markham, Ontario, Canada L3R 8N5. Tel: (416) 477-7888 Fax: (416) 477-8323 


Distributor of UNY System: 

rTALY: C.D.C. S.p.A, Via T.Romagnola, 61/63 56012 Famacette (Pisa) Italy- Tel: (0587)422-022 Fax : (0587)422-034 
SPAIN : Comelta, $a. Emilio Munoz, 41, nave 1-1-2 Madrid. Tot: 91-754-3001 Fox : 91-754-2151 

UK.: Tiny Computers Ltd: 53 Ormslde Way, Holmethorpe Industrial Estate. Red hill, Surrey, RHI 2LW, U.K, Tel; (0737)-779511 Fax : (0737>779541 
BELGIUM Micro Informaltca Belgium SA Avenue des Paquerettes 55, B-l 410 Waterloo. Belgium. Te!: 32-2-354-7722 Fax : 32-2-354-2631 
PERTH. AUSTRALIA : Fujrfech (W.A.) Pty. Ltd, Unit 1,160 Edward Street, Perth, West Australia, Australia. Tel: (09)-32S-2933 Fax : <09>227-6S36 

























NEWS 


WHAT'S NEW • INTERNATIONAL 



NEC's ProSpeed 486SX/C color portable features the Intel 
486SX microprocessor and an active-matrix color screen that 
supports 256 colors simultaneously from a palette of4096 
shades at VGA resolution. 


NEC’s Color 
Portable PC 

he ProSpeed 486SX/C 
color portable computer 
is one of the first to use the 
Intel 486SX microprocessor, 
which NEC says provides 
you with maximum process¬ 
ing power and expansion 
capabilities. 

NECs thin-film-transis- 
tor active-matrix color screen 
gives you photographic- 
quality images. The screen 
can support 256 colors si¬ 
multaneously from a palette 
of 4096 at VGA resolution 
and lets you simultaneously 
use the internal LCD 
screen, which has a near- 
180-degree viewing angle, 
with an external monitor. 

The ProSpeed 486SX/C 
runs at 20 MHz and comes 
with 2 MB of on-board, 
high-speed RAM (expand¬ 
able to 20 MB using 
SIMMs), a built-in 32-bit 
full-length EISA expansion 
slot, a 3VHnch L44-MB 
floppy drive, and a 120-MB 
hard drive. The included op¬ 
erating system is DOS 5.0. 

To add full desktop capabili¬ 
ties to the portable, the Pro- 
Speed Expansion station fea¬ 
tures three full-length 16- 
bit slots, one half-length 8-bit 
slot, and two half-height 
drive bays. External dimen¬ 
sions are 376 by 396 by 107 
mm, and weight is 7.62 kg. 
Price: About £6000. 

Contact: NEC (U.K.) 

Ltd., NEC House, 1 Victoria 
Rd., London W3 6UL, 

U.K., 44-81-993-8111; fax 
44-81-992-7161. 

Circle 1313 on Inquiry Cord. 


Scientific 
Graphing 
for the Mac 

T he Macintosh version 
of Jandel Scientific's 
SigmaPlot scientific graph¬ 
ing tool offers all the features 
of the DOS version and pro¬ 


vides a full range of scien¬ 
tific features, including 
error bars, curve fitting, axis 
breaks, regressions, multi¬ 
ple axes, confidence inter¬ 
vals, and quality-control 
lines. 

The program lets you 
select from various graph 
types, including scatter and 
line graphs, vertical and 
horizontal bar charts, 
stacked bar charts, box plots, 
step plots, histograms, 
quality-control graphs, and 
pie charts. You also get a 
variety of specialized axis 
scales, including linear, 
semi-log, log-log, natural 
log, probability, probit, 
logit, and reverse scales. 
SigmaPlot for the Mac lets 
you adjust axis ranges, inter¬ 
vals, tick marks, and grids, 
as well as define line thick¬ 
nesses and types, colors, 
fill patterns, and symbols. 

SigmaPlot 1 s data work¬ 
sheet of 32,000 rows by 
16,000 columns supports a 
range of mathematical func¬ 
tions that let you transform 


data or plot most equations. 
You can import data files 
from a variety of sources and 
export data tables to Excel, 
text, and DIF formats. The 
software lets you define 
equations of up to 25 param¬ 
eters and 10 independent 
variables and then fit the 
equation to your data. The 
package also includes a non¬ 
linear curve fitter. 


You can place text labels 
anywhere on the graphics 
page and change font, size, 
orientation, and type style at 
any time. SigmaPlot's tool 
palette lets you draw and edit 
circles, boxes, lines, and 
arrows and includes align¬ 
ment tools for centering, 
left-justifying, and right-jus¬ 
tifying labels and objects. 
You can paste PICT files 
from other software pack¬ 
ages to the graphics page and 
move or resize them. Other 
features include snap-to grid 
commands, screen zoom 
levels, and rulers that you 
can turn on or off. 

SigmaPlot for the Mac 
supports the standard Mac 
interface and System 7.0. 

You can send graphs to most 
output devices that your 
Mac supports or export them 
to PICT or EPS files. You 
can import graphs you have 
created with the DOS ver¬ 
sion of SigmaPlot into the 
Mac version. The software 
requires a Mac Plus and 1 
MB of RAM. 

Price: 1290 deutsche 
marks. 

Contact: Jandel Scientific 
GmbH, Schimmelbusch- 
strasse 25, 4006 Erkrath, 
Germany, 49-2104-36098; 
fax 49-2104-33110. 


Circle 1314 on Inquiry Card. 



The Macintosh version of SigmaPlot includes scientif ic 
features such as error bars, curve fitting, axis breaks, 
regressions, multiple axes , confidence intervals, and quality- 
control lines . 
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NEWS 

WHAT'S NEW 

• I N T E R N ATI O N A L 



The 7800 graphics card provides Windows 3.0 users with 256 
colors at noninterlaced resolutions of up to 1024 by 768 pixels. 


256 Colors 
for Windows 3.0 

A ydin Controls designed 
its 7800 low-cost high- 
performance graphics card 
for the IBM PC, XT, AT, 
and PS/2 Model 30 for 
those who use Windows 3.0. 
The card can display 256 
colors at noninterlaced reso¬ 
lutions of up to 1024 by 768 
pixels. In addition, you can 
configure the 7800 to oper¬ 
ate at a 70-Hz refresh rate to 
eliminate screen flicker. 

The 7800 graphics card 
is VESA and VGA compat¬ 
ible and comes with soft¬ 
ware drivers for packages 
such as Windows 3.0 t 
VESA, and AutoCAD. Using 
fast no-wait logic, the 7800 
package includes a set of util¬ 
ities that let you optimize 
the card's performance. Alt 
resolutions and display 
formats are software 
selectable. 

Price: £216. 

Contact; Aydin Controls 
(U.K.) Ltd., 1/3 Hunting 
Gate, Hitchin, Hertford¬ 
shire SG4 0TI, U.K., 44- 
462-458804; fax 462- 
45676L 

Circle 1315 on Inquiry Cord. 


One-Button LAN 
Troubleshooting 

Q uick Scanner, a hand¬ 
held diagnostic tool for 
LANs, uses a form of cable 
radar (time-domain ref lee- 


tometry) to pinpoint the ex¬ 
act location of cabling prob¬ 
lems on Ethernet networks. 
The unit runs on a standard 
9-V battery or optional 
power supply. 

The device operates on 
most twisted-pair and coaxial 


cables. To use it, you sim¬ 
ply switch the unit on, plug 
in the LAN cable, and press 
the Enter key. Quick Scanner 
automatically scans the 
cable and a few seconds later 
displays the location of a 
fault on its LCD screen. 

If you are a LAN install¬ 
er or service or repair techni¬ 
cian, Quick Scanner pro¬ 
vides comprehensive checks 
on wiring and network ac¬ 
tivity. It can determine if you 
have enough cable on a 
spool for an installation or if 
the existing cable is intact 
from end to end. Other fea¬ 
tures include tests to deter¬ 
mine whether data is flowing 
properly, whether there is a 
short in the system, and 
whether all the connectors 
are attached properly. 

The Quick Scanner pack¬ 
age includes the hand-held 
unit, a quick-test plug, and 
a 9-V battery. It measures 
190 by 100 by 25 mm and 
weighs 450 g. 

Price: £895. 

Contact: M-Trade (U.K.) 
Ltd,, No. II Northfields 
Prospect, Putney Bridge 
Rd., London SW18 1HR, 
U.K., 44-81-877-1711; fax 
44-81-874-7265, 
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Deskterm - Bringing GUI Ease of Use 


For Character*based Software 

If you’re looking for a fast and painless route to Motif, 
then take a closer look at IXLs Deskterm. Using 
Deskterm, you can produce a full featured graphical user 
interface with pull-down menus, scroll bars, dialog 
boxes, pushbutton, mouse control and multiple fonts and 
colours. What's more, you can do all this without access 
to the application’s source code. 

Experience has shown that Deskterm 
can reduce the time to add a Motif 
front-end by more than 90%, bringing your 
application to market years ahead of the competition. 



No X Knowledge Required 

You don’t need to know anything about X 
programming (at either Xlibor widgel level) to 
move your application to Motif It's ideal for a 20 
year old COBOL or FORTRAN application but just 
as suitable for one written in a4GL or C Deskterm is 
available on a wide range of UNIX systems including 
Sun SPARC, SCO Open Desktop, RS/6000, Interactive 
UNIX and many more. Let Deskterm show you how it 
can revolutionize your path to Motif, 

Call 1X1 Sales an UK: 0223 462131 or 

international: +44 223 46213L 






A 


Limited * 62-7A Burleigh Street * Cambridge CBI lOJ * England * Tel: +44 223 462131 * Fax: +44 223 462132 

Dcsktcnn. 1X1 and ihe IXI logo are trademarks« regmcrcd iradcmajks of 1X1 Limited. AJ3 oilier Uadcmaiks arc acbrcwktljKd^ 
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(Europe) Ltd. 


EUROPE IS NOW OPEN FOR FREE! TRADE. 

WE GUARANTEE TO BEAT ANY ADVERTISED EEC 
LANDED PRICE ON MEMORY MODULES. 

*NO EEC IMPORT DUTY. *100% Compatible. *5 Year Warranty. *Risk Free *Easy to 
Install High Quality products *Full Range of Products. *Transport Cost from £7 in EEC. 


For a Fast Response Contact Us FIRST on 
Tel:372-1917 or Fax:625-7649 (7Lmes) 
Codes: (UK 071), (International 4471) 


Part 

Ref Price £ 1 

1 AST 


\ 

Premium Exe. Note Book 1MB 

62 

Premium Exe. Note Book4MB 150 

Premium 386/33TE SMB 

280 

Compaq 



1MB Module 113131-001 

48 

4MB Module 113132-001 

122 

1MB Board 

113644-001 

79 

4MB Board 

113645-001 

176 

4MBSLT/386 110237-001 

199 

4MBLTE/386 1121125-2 

340 

DELL 



1MB 325D 

3102505 

59 

4MB 325D 

3102506 

232 

Epson 



1M Kit Equity IIE,386/20/25 

55 

2MB Kit Equity IIE,386SX 

90 

IBM PS/2 



2MB 

6450604 

65 

2MB 

6450608 

65 

MCRAM4-Up to 4MB. For all 


MCA Computers.IBM ID(0K) 109 

MCRAM8.2 serial Ports(OK) 

175 

MCRAM32 Plus *** NEW *** 


Up to 128MB of Memory(OK) 

169 

NEC 



4-8MB PowerMate SX+ 

399 

2MB PowerMate 386/25 

160 

ISim 



8MB 

4/330/4/370 

279 

16MB Sparc4/40/60/65 

580 

Toshiba 



T1000/T2000 

2MB 

95 

T1000/T2000 

4MB 

205 

T1000/T2000 

SMB 

350 

T1200XE 

2MB 

68 

T1600 

2MB 

68 

T3100SX 

2MB 

68 

T3100SX 

4MB 

142 

T3200SX/C 

2MB 

68 




Price £1 


TOSHIBA (continued) 

T3200SX/C 4MB V 

T5100/T5100C 2MB 73 

T5200/T8500 2MB 73 

T5200/T8500 SMB 357 

Laser Printer Memory 
HP IHSi 1MB 52 

HP IllSi 4MB 149 

HP ffl/IIID/niP 1MB 42 

HP D/IID 2MB 75 

IBM Laser 4019/E 1MB 55 

Panasonic 4450i/4420 55 

Epson EPL 6000 1MB 55 

Epson EPL 7000 1MB 55 

OKI Data 400 1MB 69 

OKI Data 800/820 1MB 120 

Cannon LBP-4 1MB 133 

HP Laser Printers 
HP IIIP (220V) 699 

HP in (220V) 1020 

HP HID (220V) 1690 

Toner Cartridges for HP IIP 49 
Toner Cartridge for HP II1D 55 
LaserPix 3.0 *NEW * 
Increases Resolution of HP 
Printers to 2400 1299 

N oteB oo k/Portab 1 es 
True 32-Bit Computer Power. 
386DX-20MHZ, V G A,2-8MB,on 
Board. Auto Power saving 
40MB HDD 1980 

386DX-25MHZ, Same as above 
but with faster processor 2100 

386SX/20 with 2MB of 
Memory and VGA 
40MB Hard Disk 950 

60MB Hard Disk 1120 

AT Memory Cards 
Boca AT- *NEW* L1M 4.0 etc 
2MB 125, 4MB 198, 8MB 298 


Software Packages 

Full Range of all popular 
software packages at very 
low prices. 

Special Offer 
MS-Window 3+Mouse 
Only £53 

Exclusive World 
Distributor. 

New Multilingual 
Word Processor. 

Interlingual© 

Supports over 20 languages. 
Allows coexistance of 
different languages along 
side each other. In any 
combinations. (ie) Russian 
and Spanish £150 

Hard Disk Drives 
Connor / Fujitsu/NEC/ Sega te 
Standard Memory 
1MB by 9 (80ns) 25 

256K by 9 (80ns) 15 

Set of 9 1MB chips 25 

Set of 9 256K chips 21 

Lan Adaptors 

Intel Netport 3901 

D-Link 25()| 

Coprocessors 

IIT 

3C87SX-16 CALL 

3C87-20 CALL 

3C87-33 CALL 

3C87-40 CALL 


Address 
36A, Kilburn High Road 
London NW6 5UA 
UK 


Prices are .subject to change without notice. 
Payment by : VISA/ACCESS/Master Charge 
Wire Transfers/LC/Money Or tiers. 
Advertised Prices are in UK Sterling* Payments Can be In UK 
Sterling or US Dollars* All Trade Marks are recognised. 
















NEWS 


WHAT'S NEW • INTERNATIONAL 



Tricorn's Multi Media Repeater 1200 lets you consolidate a 
variety of Ethernet net works-using different media types , 
which you can interconnect via a single unit . 


Flexibility 
for Ethernet 
Cabling Options 

T ricorn Group’s Multi- 
Media Repeater 1200 is 
ideal for connecting Ether- 
net segments for local distri¬ 
bution to backbone seg¬ 
ments and for creating small 
stand-alone star networks. 
The device also lets you con¬ 
solidate various Ethernet 
networks using different 
types of media by intercon¬ 
necting them via a single 
unit. The MultiMedia Re¬ 
peater 1200 T s modular archi¬ 
tecture provides up to six 
card slots for any combina¬ 
tion of repeater modules (a 
seven-slot expansion chassis 
is also available). Each of 
the six slots can accept a card 
with two ports, and each 
port has an LED for network 
monitoring and trouble¬ 
shooting. 

In addition to intercon¬ 
necting LANs, you can con¬ 
nect ThickNet backbone 
segments and fiber-optic in¬ 
ter-repeater links to any 
mix of lOBase-T and Thin- 
Net segments. 

The MultiMedia Repeat¬ 
er 1200 uses an external 


power supply, which you 
can replace without removing 
the device from the net¬ 
work. An optional redundant 
power supply is available 
that operates in a load-shar¬ 
ing mode. 

Price: £1000 and up. 
Contact: Tricorn Group 
Ltd., Oxford Rd., Stoken- 
church, High Wycombe, 
Buckinghamshire HP14 
3SX, U.K. , 44-494- 
483951; fax 44-494-485213. 
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A PC for 

Multitasking and 
Multiple Users 

C ambridge Micro Com¬ 
puters says that its Vi¬ 
tesse 386/486 multiuser PC 
is an affordable multitasking, 
multiuser system for small 
companies or departments 
that want to work together 
as a team. The Intel 25- or 
33-MHz 386 microproces¬ 


sor chip provides zero-wait- 
state computing perfor¬ 
mance, and the fast-access 
(14-ms) 40- to 1200-MB 
hard drives facilitate high 
throughput of data. Power 
users can upgrade the Vitesse 
to the Intel 486. A typical 
installation with eight users 
can handle office automa¬ 
tion, word processing, ac¬ 
counting, stock control, and 
design. 

With 4 MB of on-board 
memory and a maximum of 
64 MB of system memory 
available, the Vitesse PC has 
enough capacity for net- 
working and file server use. 
The system also includes 
high-resolution VGA graph¬ 
ics capability (Super VGA 
is available as an option), a 
color monitor, a Vh -inch 
floppy drive, space for seven 
drives, the AMI BIOS, and 
150 MB of tape backup. 

the Vitesse supports 
four operating systems: 

DOS, C-DOS, Unix, and 
OS-9000. 

Price: £3500 and up. 
Contact: Cambridge Micro 
Computers Ltd., Cambridge 
Science Park, Milton Rd. f 
Cambridge CB4 4BN, U.K,, 
44-223-423666; fax 44- 
223-420820. 
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FAX, SCANNER, PRINTER, COPIER 


WHAT-YOU-PRINT-WHAT-YOU-FAX. 

Fax directly from any Windows application. 

RECEIVE faxes to the fax machine, save as files 
or print directly to LaserJet printer, 

SCAN full page documents (8.5xl4 H or a4) and save 
them as pcx,tiff,dcx or paint files, up to 5 pages at a time. machine, 

COPY full page documents on plain paper via LaserJet 
or directly on fax paper. 

Or, turn off your PC and use it as a Stand-alone fax machine. 


Get-a-fax 

617 - 354-1133 

Call from your fax 



COMPEX INTERNATIONAL INC 

312 BROADWAY STREET. CAMBRIDGE. MA 02139 U.5.A. 

(6X7) 354-5045 , FAX(617)864-9516 


1 - 800 - 626-8112 

AMEX, VISA, 

MC, DINER'S 


$595 

220 volts version $645 
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AGC can put the package you 
want together - ATs to 486s in 
Semi-Towers. Desktops. Full-Towers, 
or almost any combination - and 
the final product won't look or 
perform like it was built of spare 
parts. 

AGC designs and builds quality 
PC systems. Offering flexibility to 
customers often means sacrificing 
performance or reliability in the final 
product. But AGC knows that it 
doesn't have to. 

Whether the system is part of our 
PowerPlay Tower/Desktop Series, or 
a specially designed system, AGC's 
high Quality Control standards are 
always maintained. 

AGC Systems, because not 
everybody will give you the PC you 
need with the quality you expect. 


AGC Offers The PC You Want 
The Way You Want It 
Without Sacrificing Either 
Appearance Or 
Performance 


AGC ELECTRONICS CORPORATION-MAIN OFFICE 16th Floor, Number 109, Min Sheng East Road. Sec. 3, Taipei, Taiwan, 10446, Republic of China. 
Telephone: (886)-2-7181523 (Rep.)l Facsimile: (886) 2-718-1808/9 CACHING TECHNOLOGY CORPORATION-USA OFFICE 250 North Lakeview Avenue, Unit Q Anaheim, 
California 92807 United States of America. Telephone: (714)777-2810 Facsimile: (714)777-3608 AGC ELECTRONICS GmbH-GERMANY OFFICE 7 Etage. Knorad Adenauer 
Platz 10. D-4000 Dusseldort 1. Federal Reoublic of Germany Telephone: (0211V3644-83 (0211V3658-98 Facsimile: (0211) 365392 AGC ELECTRONICS CORPORATION 
S.A. SPAIN OFFICE Calle General Peron-No. 32 Planta Baja Comercial 28020 Madrid; Spain Telephone: (91) 556 8889 (91) 556-8890 Facsimile. (91)-556 8723 


VERSATILITY 
NEED NOT 
BE UGLY 
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NEWS 

WHAT'S NEW 

• INTERNATIONAL 


An open-ended design lets you easily upgrade Normerel *s NS 
68 from a 25-MHz 386DX microprocessor to a 25 MHz 486 NS 
78 machine by simply changing a small secondary board . 


Normerel's 
Upgradable 
NS 68 

N ormerel has added the 
NS 68 to its line of 
microcomputers. The PC’s 
compact motherboard in¬ 
cludes a 25-MHz 386DX* 2 
MB of RAM (expandable to 
32 MB), and 256 KB of 
video memory (expandable 
to 512 KB) that supports 
graphics resolutions ranging 
from 640 by 480 pixels with 
256 colors to 800 by 600 
pixels with 16 colors. A 16- 
KB memory cache is inte¬ 
grated on a single chip* 
with performance equivalent 
to that of a 64-KB external 
cache. 

The NS 68 comes with a 
3 Vi-inch floppy drive and an 
optional 5 l 4-inch floppy 
drive. You get a choice of 


hard drives with capacities 
of 100,200, or 300 MB* all 
with an average access time 
of 20 ms. For backing up the 
hard disk on tape, the sys¬ 


tem includes a 150- or 250- 
MB internal tape streamer 
with a data transfer rate of 
1.4 MBps. 

The motherboard con¬ 


tains serial* parallel* key¬ 
board* and mouse inter¬ 
faces as well as a VGA video 
adapter. A bus card 
plugged in perpendicularly to 
the motherboard has three 
16-bit IBM AT expansion 
slots on one side and one 8- 
bit XT slot on the other, two 
serial ports, and an analog 
video port. 

The NS 68 also includes 
a socket for a 387 copro¬ 
cessor* a real-time clock, a 
reset button on the front 
panel* a 102-key keyboard* 
and a VGA monochrome or 
color monitor. 

Price: 20,520 to 47,950 
French francs. 

Contact: Normerel* Cen¬ 
tral Parc Batiment 4* Ave¬ 
nue Sully-Prud’Homme, 
92298 Chatenay-Malabry 
Cedex* France, 33-40-91- 
02-02; fax 33-40-91-01-76. 
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SEKISUI 


RS-232C 


Muin-nomau. amalyzcr 




LE-3000 MAJOR FUNCTIONS 


■ Statistical analysts * Idle time measurement 

* Automatic configuration ■ Off-line analysis 

* Data extend with 12BKB/256KB S-RAM cards 

* Protocol translation display capability 

* Powerful trigger function * BERT function 

* Timer/counter capability • 192Kbyte buffer memory 


MULTI-- PROTOCOL ANALYZER Multifunction analys&r lha! supports 

f high-sjMfld communicationa report of 

LC-Zul/U wk** 

COMPACT PflOTOCGL ANALYZER High-pefformanca RS-232C tine monilor 
§ capable of monitoring high-speed- asyn- 

" J chronic communication of 3$.4Kbps. 


COMPACT LOGIC ANALYZER 


CA-1000 

• Simultaneous sampling 
of 16 channels at a rate 
of 100MHz. 

* Large capacity memory: 
32Kbits/CH 


CA-500 

* Simultaneous sampling 
of 16 channel at a rate 
□f 50MHz 

* Large capacity memory: 
32Kbfts/CH 


M^f/TASOLYZgn SC/2 

5 C/2 has the SCSI simulation capability. 

A high-performance analyzer for professional use 
that is capable of simulating both the initiator and 
the target. 


LE 3000/2000: Restricted by COCOM 


SEKISUI CHEMICAL CO., LTD. 

Computer Applied Equipment Division 


4-4 Nish item ma, 2-chome, Kita-ku, Osaka, 530 Japan 
PHONE: OSAKA (06} 365-4504 FAX: OSAKA (06) 365-4375 
TELEX: 5236943 SEKIQS J 
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LCE-COM IV EUROPE 


ANTSFERT 

f 


LCE-132 P EXTERNAL MODEM: 9600 BPS, V.42 BIS WITH 3 TELECOMMUNICATIONS SOFTWARE PRODUCTS 




Official agreements for the main European countries 

LCE is the main French modems manufacturer and editor of 
telecommunications software products. LCE distributes a wide range of 
Hayes™ compatible modems, which are adapted to the European 
standards. 

• LCE-TEL 2: asynchronous internal modem with V.23 (75/1200 bps) 
dynamic reversal, for PC 

• LCE-124: asynchronous external or internal modem with V.21 (300 bps), 
for PC, PS/2 and portables. 

• LCE-125: synchronous and asynchronous external or internal modem 
with V.21 to V.22 bis, MNP4, MNP5, V.42 and V.42 bis protocols, for PC, 
PS/2 and portables. 

• LCE-132 P: synchronous and asynchronous external modem with V.21 
to V.32 (9600 bps), MNP4, MNP5, V.42 and V.42 bis protocols, for PC, 
PS/2 and portables. 

All modems are delivered with three powerful multilingual 
telecommunications software products: LCE-COM IV Europe for videotex 
and terminal emulations (BTX, Ibertex, Pres tel, Teletel, Minitel 2, VTI00, 
VT52, TTY), LCE-TRANSFERT for automated file transfer and 
LCE-CONTROLE for remote control 

• Version biDngue frangais/allemand ** Version bilmgue fran^ais/anglais 


LCE - BP 62 - 27120 Pacy sur Eure 
FRANCE 

TEL (33) 32 64 63 62 
FAX (33) 32 64 63 63 




Yes, 1 am interested in receiving your literature on LCE modems. Please send me the version for: 

□ Germany □ Italy □ Spain Q GreaFBritain □ Belgium □ Switzerland 

□ France □ Other (specify):..... 

Company:, ,............—. N ame:.......... Function: ........... 

Address .......................... Postal code:... 

City:...... Country:. ...,..... Phone No:.... Fax: ...... 

Send this coupon back to us at the following address 

LCE - BP 62 - 27120 Pacy-sur-Eure - FRANCE or by fax at (33) 32 64 63 63 
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NEWS 


WHAT'S NEW * INTERNATIONAL 



The NB-TIO-JO timing and digital I/O board lets you use a 
Mac II for laboratory testing, production testing, and 
industrial process monitoring and control applications. 


Timing I/O 
for the Mac II 

A new timing and digital 
I/O interface for the 
Mac II, called the NB-TIO- 
10, uses two AMD 
AM9513A system timing 
controllers for the timing in¬ 
terface and a Motorola 
MC6821 peripheral interface 
adapter for the digital I/O 
interface. The card also has 
two edge-sensitive interrupt 
inputs with programmable 
edge selection to which you 
can connect any external sig¬ 
nal, including any of the 
counter outputs. 

The NB-TIO-10 also fea¬ 
tures 10 16-bit, 7-MHz, user- 
configurable counter/tim- 
ers; local counter/timer 
sources of 1 and 5 MHz; 
two external interrupt 
sources; a 50-pin timing 
and digital I/O connector; 


and 16 TTL digital I/O 
lines organized into two 8- 
bit, bit-configurable ports. 

The timing capabilities of 
the NB-TIO-IO make it use¬ 
ful for wave and pulse gen¬ 
eration, frequency shift key¬ 
ing, pulse-parameter 
measurement, time-of-day 
counting, alarm generation, 
and event counting. You can 
use a Mac II with an NB- 


TIO-10 installed for lab test¬ 
ing, production testing, and 
industrial process monitor¬ 
ing and control 
Prke: £495, 

Contact: National Instru¬ 
ments U.K., 21 Kingfisher 
Court, Hambridge Rd. T 
Newbury, Berkshire, U.K., 
44-635-523545; fax 44- 
635-523154, 
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ISDN to Go 

i ataflex Design's 
VI 10-compatible Pock¬ 
et ISDN Adaptor supports 
the Hayes extended AT com¬ 
mand set for call setup and 
progressing. You can use the 
adapter as a very high 
speed modem, offering data 
transfer rates of 2400, 

4800, 9600, and 19,200 bps 
when you link it with other 
V110 devices, and it supports 
popular PC asynchronous 
communications packages. 
When you hook up two 
Pocket ISDN Adaptors, they 
can achieve a data transfer 
rate of 38,400 bps. 

Price: £595, 

Contact: Dataflex Design 
Ltd., 10-12 Lombard Rd., 
South Wimbledon, London 
SW19 3TZ, U.K,, 44-81- 
543-6417; fax 44-81-543- 
7029, 
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THERE ARE OTHER SOFTWARE PROTECTION WAYS 



T ake off the boxing-gloves and do not 
be worried because EUTRON is your 
partner against software piracy. 
EUTRON has a wide experience in the se¬ 
curity field and believes it is better to win by 
intelligence instead of by force: we are ref¬ 
erring to the intelligence of SMARTKEY-II, 
a software protection intelligent key built 
against Lhe unlawful software diffusion. 
Fitted between Lhe PC and the printer, 
SMARTKEY-II is transparent to the nor¬ 
mal use of the parallel port and is easily in¬ 
stalled; a unique digital “signature" 
recognized by the software ena 
files it to work; it is possible 
to protect in few seconds 
EXE programs und source 
code ones as well. For these 
last ones SMARTKEY-II is 
supported by a lot of software 


drivers for many languages (i.e. BASIC, C, FOR¬ 
TRAN, COBOL, PASCAL, CLIPPER, QUICK¬ 
SILVER, etc.) and Operating Systems (i.e. DOS, 
XENIX, UNIX, NOVELL network, etc.). 

Three SMARTKEY-II models arc available: 


FX: with factory-programmed access codes 

PR: with user-programmable access codes and 
built-in memory 

EP: with user-programmable access codes, built- 
in memory and a purpose-built counter to high¬ 
light ail accesses with the wrong password. 

Among the possible application of 
SMARTKEY-II we point out: 

— Modular software protection 
— Software rent 


— Confidential data encryption 
and decryption 

— Data bank access control. 


Contact us for further information 
and to receive details of our very 
competitive prices. There is no limit 
to the minimum orders. 24h order 
processing and delivery time. 


Eutron s.r.l. - via Gandhi, 12 - 24048 Treviolo (BG) Italy - Tel. +39-35-690018 - Fax +39-35-692229 
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Hardlock E-Y-E®- tying the hands 
of software pirates 


The effective way to protect your software 

FAST Efectronic has made life a lot harder for soft¬ 
ware pirates, Hardlock E-Y-E was designed using 
cryptographic principles, it took the experience 
and know-how of Germany's number one in soft¬ 
ware protection and the leading edge technology 
of a US semiconductor company to create the 
ultimate software protection took 


Readily acceptable to your customers 

Hardlock E-Y-E allows unlimited backup copies 
of the master floppy. The customer gets the device 
together with the software and plugs it into the 
parallel port between the printer and the PC. Daisy- 
chainability, outstanding reliability and the compact 
high tech design guarantee that your customers 
will accept Hardlock E-Y-E. 


The technology programmers have at their 
fingertips 

Hardlock E-Y-E is based on a custom chip and 
combines all the features that a programmer 
would expect from such a device: secure, algo¬ 
rithmic query routines and an optional non-vola¬ 
tile memory for custom configurations. With the 
Crypto-Prog rammer card from FAST you can pro¬ 
gram the algorithmic parameters and the memory 
within seconds,This unique card guarantees that 
no one else can burn Hardlock E-Y-Es with your 
codes. Linking Hardlock E-Y-E to your software is 
easy: you can either protect your.COM and ,EXE 
files with the automatic encryption software 
HL-Crypf or integrate FASTs high level language 
routines into your source code. 

Order your evaluation package today! 

Contact 8. Ajari at FAST Electronic or one of the offices below : 


The benefits your management will appreciate 

Hardlock E-Y-E can be programmed by the soft¬ 
ware house 
with the 
Crypto-Pro¬ 
grammer card. 

This ensures 
optimum deli¬ 
very schedules 
and stock flexi¬ 
bility. Revenues 
will go up as 
software piracy 
and multiple 
usage are 
prevented. 



Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one 


UK: 

Mag n if eye 

Tel: ++44-71-2218024 
Fax: ++44-71-79 2 34 4 9 

France: 

FAST Electronic S.A.R.L 
Tel: ++33-1-48837811 
Fax: ++33-1-48839734 

Spain/Portugal. 

FAST Iberica S.L. 

Tel: ++34^1-3613222 
Fax: ++34-1-3613219 


Italy; 

Techne S.R.L 

Tel: ++39-59-440690 

Fax: ++39-59-4 4 0720 

BeNeLux: 

Crypsys Data Security 
Tel: ++31-1830-24444 
Fax: ++31-1830-22848 

Greece: 

FAST He I las AE 
Tel: ++30-1-6855 689 
Fax: ++30-1-6472 304 


US A/Far East: 

Glenco Engineering Corp, 
Tel: ++1-708-8080300 
Fax: ++1-708-8 08 0313 

Hungary: 

Szki Recognita Corp. 

Tel: ++361-201-7973 
Fax; ++361-201-7607 

Yugoslavia; 

G & G Electronic 
Tel: ++38^1-211624 
Fax: ++38-41-211604 


IIIIFRST 

Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, D-80QG Munchen 2, Germany, Tel: 49/89/539800-20, Fax: 49/89/539800-40 
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This pop-up utility allows users of Macs and 
PCs rapid access to four authoritative Oxford 
texts while working within most major word- 
processing packages such as WordPerfect’* 
and Microsoft Word TV . 

The Oxford Dictionary for Writers and Editors 
The Oxford Minidictionary 
The Oxford Miniguide to English Usage 
The Oxford Minsdictionary of Quotations 

Users can: conduct random searches; consult 
an index; search for specific words and phrases 
highlighted from their own documents; follow 
cross-references; import extracts from texts 
into documents. 

Price: £75 In the USA: $119 
FC version- 

Minimum 640H RAM, DOS version 2.0 ex higher 
Macintosh version - 
machines running Finder or MuttiUnder 
Available January 1992 - The Oxford Science Shetf, 

ORDER DIRECT 

from Oxford University Press. In the UK phone 
Janet Caldwell at 0865 267979 p or fax 0865 
56646, In the USA phone 212 679 7300, ext 
7370, or fax 212 725 2972. 


OXFORD WRITER'S SHELF 


OONT JUST GO BV THE HOOK 
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The Media Pro full-color LCD projection panel can project 
computer and conventional video directly from up to four 
sources concurrently. 


Colorful Video 
Presentations 

C RT Displays offers two 
additions to nView’s 
line of LCD projection 
products, MediaPro is a full- 
color LCD projection panel 
that can project computer and 
conventional video directly 
from up to four sources con¬ 
currently, and SpectraPlus 
is a projection panel that 
boasts 32,000 colors, high- 
fidelity signal processing, 
and contrast control, which 
lets you project data, graph¬ 
ics, and animations from a 
computer onto a large screen 
in true color. 

You can simultaneously 
connect up to four separate 
sources to the MediaPro, 
choosing the desired source 
from MediaPro's remote 
control. With a range of more 
than 32,000 colors, Media- 
Pro can project CRT-quality 
images, including moving 
and still video, multimedia 
presentations, and 3-D ob¬ 
jects, all with high-contrast, 
saturated, true colors. 

MediaPro accepts video 
from IBM and Macintosh 
computers, laser disc play¬ 
ers, VCRs, TV receivers, 
and video cameras in com¬ 


posite, analog RGB, S-video, 
and computer digital for¬ 
mats. The unit simultaneous¬ 
ly accepts NTSC, PAL, and 
SECAM video standards. 

The extra colors and high 
screen-refresh rate of Spec¬ 
traPlus let you integrate 
scanned color photos and ani¬ 
mations into your presenta¬ 
tions, The unit offers 32,000 
colors to improve shading 
and render more natural pro¬ 
jected images in 3-D 
models, scanned photos, and 
captured video, Spectra¬ 
Plus also includes a new con¬ 
trast control function and 
high-fidelity signal process¬ 
ing that yield clear, high- 
contrast, projected images. 

Like MediaPro, Spectra¬ 
Plus also has an active-ma¬ 
trix thin-film transistor 
LCD with a resolution of 640 
by 480 pixels operating at 
60 Hz. 

Price: £8000 for MediaPro; 
£6000 for SpectraPlus. 
Contact: CRT Displays 
Ltd., Aitken House, Acad¬ 
emy Park, Gower St., Glas¬ 
gow G51 1PP, U.K., 44-41- 
427-4333; fax 44-41-427- 
5553. 
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AOC INTERNATIONAL 



Non-Interlaced 

Low Radiation 
MPR-II Standard 




C)(§E"ii» 


FTZ 


Model No. 

CAT 

Dot Pitch 

Hor. Freq. 

Ver. Freq. 

MAX. Resolution 

CM-333 

14' 

0.42/0.39/0.31 

31.46KHZ 

60 - 70HZ 

640 * 480 

CM-335 

14' 

0.28/0.29 

30 -40KHZ 

50-90RZ 

1024*768 

CM-336 

14' 

0.28/0.29 

3Q-50KHZ 

5C-9QHZ 

1024 x 768(NI) 

CM-337 

14' 

0.28/0.29 

30-6QKHZ 

50 — 90HZ 

1024x768(NI) 

CM-518 

15' 

0.28 

30-S5KHZ 

50-9QHZ 

1024 x 768(NI) 

CM-734 

XT 

0.31 

30-64KHZ 

50-90HZ 

1024 x 768(NI) 

CM 735 

17' 

0.26 

30 -64KHZ 

50- 90HZ 

12B0x 1024(fMI) 

CM-736 

17" 

0.26 

3C-76KHZ 

50- 90HZ 

1280x1Q24(NI) 


AOC INTERNATIONAL • 250 r Lien Chen Road, Chung Ho City, Taipei Hsien, Taiwan, R.O.C. * TeJ; B86-2'223-6742, 08&2-222-9941 < Fax: 836-2-222-8955, 886-2-222-1818 ■ Tlx: 31105 AOCTPE 
AOC INTERNATIONAL (USA) LTD. • 10991 N.W. Airworld Drive, Kansas City, MO 64153, USA • Tel: 816-8918066 * Fax: 816891-7082 • Tlx: 209508 AOCIUR 
• 770 Charcot Avenue, San Jose, CA 95131, U.S.A. * Tel: 408-9544)325»Fax: 408-9541041 
AOC INTERNATIONAL (GERMANY) * Richardstr 110,1000 Berlin 44 Germany TEL: 030-6869097-B FAX: 030-6869069 
AOC INTERNATIONAL (U.KJ * Enterprise House, 36 Hary St. Henley on Thames Oxon RG9 2AU UK TEL: 491-410961 FAX: 491-572497 
AOC INTERNATIONAL (FHANCE ) • 58, Rue Pone 70150 Le Chesnay France TEU 33 (1) 396-33202 FAX: 33 (1) 39643120 
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2I56H O'Toole Ave., San Jose. CA 95131 


Tel: 408-432-9025 
Fax:408-943-0782 


Workstations 


External SCSI Drives 

286/386/486. Macintosh, Silicon Graphics Sun 
IBM RS6000.VAX. NeXT. HP/Apollo... 


Half Shell size 1.4 , 'x5.5"x7.5" weight 2.5 lb 
Hard Drives 40MB to 200MB 
Hermit Crab size 2.8 , ’x5.5 , ’x7.5 , ' weight 4 lb 
with additional shock mount 
. Hard Drives 40MB to 200MB 

A-Hivejr size 2,2"x7.rx7.r weight 4 lb 
Hard Drives 40MB to 520MB 
Tape Drives 50MB to 8GB 
a ir Flo PPy Drives 720K to 20MB 
A-Hive size 4.3 "x9.6”x9.9" weight 11 lb 

Hard Drives 40MB to 2GB 

Cartridge Drives 44MB to 88MB 


50MB to Si 


)B 



SOFTWARE 
SECURITY 
MODULE 


Protect your 
software from 


unauthorised use 
and prevent piracy. 


Range of models 
allows you to 
select the one 
best suited. 


* For IBM PC family (and compatibles) 

+ Variants for other systems 

* Advanced construction - rugged and compact 

* Proven throughout the world 

* Transparent operation - user friendly 

* Driver software supplied for variety of applications 



Control Telemetry of London 
11 Canfield Place. London NW6 3BT 
Tel: 071 328 1155 Fax: +4471 328 9149 


NEWS 


INTERNATIONAL 



Microway *s FastCache-SX Plus accelerator card lets you run 
multitasking environments such as Unix 386 on your 286 PC. 


Boost Your PC's 
Performance 

I f you would like to en¬ 
hance your 286 PC to run 
multitasking environments 
such as Unix 386, then 
Microway’s FastCache-SX 
Plus accelerator card may be 
for you. Based on a 386SX 
microprocessor running at 16 
or 20 MHz, the card also 
offers up to 8 MB of addi¬ 
tional memory to further 
increase the power of your 
hardware. 

You can run both 16-bit 
286-based code and 32-bit 
386-based applications on 
the FastCache-SX Plus 
without modification. The 
386SX/387SX processor pair 
provides upward compati¬ 
bility with software written 
for real-address mode, vir¬ 
tual 8086 mode, and pro¬ 
tected 286 and 386 mode. 

The FastCache-SX Plus 
requires a full-length expan¬ 
sion slot in the I/O channel 
of your IBM AT, and it in¬ 
cludes 32 KB of high-speed 
cache memory (expandable 
to 64 KB), which acceler¬ 
ates 16-bit and 32-bit soft¬ 
ware packages. 

Price: £375. 

Contact: Microway (Eu¬ 
rope) Ltd*, 32 High St., 
Kingston-upon-Thames, 


Surrey KT1 IHL,U.K.,44- 
81-541-5466; fax 44-81- 
546-0614. 

Circle 1323 on Inquiry Card. 


Drive up to 30 
Analog Monitors 

S cene Double offers a 
range of add-in cards 
that let you drive up to 30 
analog monitors from a sin¬ 
gle VGA or Super VGA dis¬ 
play card. The SD1L1 Card 
is a quarter-length, 8-bit 
board that can drive the host 
monitor plus one other; the 
SD2+2 can drive the host 
monitor plus three other 
monitors; and the SD>4 can 
be custom-configured to 
drive up to 30 monitors* 

The SD1 + 1 and SD2+2 
cards provide plug-and-go 
solutions with enough band¬ 
width at more than 75 MHz 
to cope with noninterlaced 
resolutions of up to 1024 by 
768 pixels. 

Price: £150 and up. 
Contact: Scene Double, 

The Hillhouse, Thistleboon 
Rd., Mumbles, Swansea 
SA3 4HE, U.K., 44-792- 
360087; fax 44-792- 
297506. 

Circle 1324 on Inquiry Card. 


BYTE- JANUARY 1992 Circle 413 on Inquiry Card. 


8615-40 






















VANDA NOTEBOOKsx 


discover the lighter alternative with the VANDA NOTEBOOKsx. 
Weighing just 6 2 lbs (2.9 kilograms), including battery, th VANDA 
lOTEBOOKsx offers all the performance of a desktop PC in a corrv 
act 12,2* x 10" x 1-7" (31 Ox255 x44mm) package. 

,20 MHz Intel 803S6SX CPU, a standard 2MB (expandable to 
MB) of on-board memory, and VGA graphics in no less than 32 


gray scales provide the power to run high-level applications such 
as Windows 3,0. The internal 40MB or 60MB hard disk and i 44MB 
floppy disk ensure enough space to run practically anything, and 
the battery pack gives you at least two hours to do it in. 

An optional 2400 bps internal modem, full suite of interfaces, and 
auto-resume feature complete the package. 


he VANDA NOTEBOOKsx - it’s all you’ll ever need 


First International Computer, Inc. 

6F. FORMOSA PLASTICS REAR BUILDING 
2D1, TUNG HWA NORTH ROAD TAIPEI. TAIWAN 

Tel: 886-2-7174500 Fax: 886-2-7162782 Telex: 23056 CHARLENE 
FIC EUROPE BV Tel: 31-73-134640 Fax: 31-73-131945 

FIC USA Tel: 415-475-7885 Fax: 415-475-5333 

FiC SPAIN Tel: 34-91-307-1463 Fax: 34-91-307-1463 Circle 43fl Qn , nquiry Card . 

fTERNATIONAL DISTRIBL^TORS: 

jrope: AUSTRIA: ScoS Tel: (0732) 600851 Fax: (0732) 600651-7; BENELUX: Amtron Tel: 31-3403-79690 Fax: 31-3403-79675; FRANCE: A£JE. Tel: (01) 4672 0909 
ix: (01) 4670 4901; GERMANY: KSS Tel: (04952) SOSO Fax: (04952) 8860; GREECE: Ch . Theodossis Fax: (01) 959 6015; SWEDEN: Jet Date Tel: (08) 753 3145 Fax: 
8) 753 3820: SWITZERLAND: EtL Tel: (01) 821 0440 Fax: (01) 821 3632; UNITED KINGDOM: Centerprise Tel: (0256) 843174 Fax: (0256) 463754 
jia/Paeific: AUSTRALIA: Skodex Tel: (02) 891 3599 Fax: (02) 891 2058; INDONESIA; PJ, tntikim Beriian Mustika Tel: (021) 520 3501 Fax: (021) 520 3504; JQR- 
*N: At Raed Tel: (06) 664343 Fax: (06) 655092; OMAN: Oman Computer Services Tel: 69S352 FAx: 698356; PAKISTAN: Leo Computers (Pvt) Ltd. Tel/Fax: (051) 
i4737 Telex: 54478; QATAR: Computer Arabia Tel: 428555 Fax: 420600; THAILAND: Summit Tel: (02) 238-0895 Fax: (02) 236-7392 




The Imd Inside logo is a trademark of Intel CorporaLmn All other name* used herein are registered trademarks of fchfiif respective owners 
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NEWS 


Windows 3! 


386-PROLOG 


I File Edit Query Help 



3 * <3 


PROLOG 








Yes, it’s here! LPA 386-PROLOG is now 
available in a version for Windows! Just like 
the DOS-extender version, it is a genuine 
32-bit Prolog compiler which can directly 
access up to 4G (4096M) of memory. Only 
this time, it is fully integrated with the world’s 
most popular GUI: Windows 3! 

Logic Programming Associates Ltd 
Studio 4, Royal Victoria Patriotic Building 
Trinity Road, London, SW18 3SX, England 
Tel: +44 81 871 2016 - Fax: +44 81 874 0449 



i-Com 

Europe's Greatest BBS 


• DIRECT DIAL-OUT TO ALL US BBS AND 
ONLINE SERVICES FOR ONLY $12 PER HOUR. 

•Unique on-line database of 15,000 BBS systems, 
•Shareware Libraries, On-line Games, E-Mail, Chat, SiGs 
and much more. 

Membership: $8/monlh; Connect fee via i-Com net: $13/br; USA access: $12/hr 

For intormation and to join 

1. Call a number below. 

2. Press "o" when connected and type "i-com" 

Sign up as “NEW" and follow instructions. 


Austria: 

222 50143 f (22) 9015 

Belgium: 

02-725 5060, 03-2263120 

Denmark: 

3118 6333 

France: 

01-4602 5500, 01-4772 8080, 7-8478144 

Germany 

0221-210196, 069 6668131,089-3507682 

Italy: 

02-6698 3004 

Netherlands: 

020-6610094, 010-4532002, 070-3475032 

Sweden: 

08-294782 

Switzerland: 

01-7309673,022-7829329 

UK: 

081-5667260 ,0232-234467, 0272-255392 
021-6326636, 031-3132172, 0532-341838 


A/eiv sites continuously being added! 

i-Com, 4 Rue de Geneve B 33,1140 Brussels, Belgium 
Tel: +32 2215 7130 • Fax; +32 2215 8999 


INTERNATIONAL 



The Scan Worx Un ix-based text- and image-scanning system for 
Sun workstations includes language recognition for English, 
Danish, Finnish , Dutch, French, German, Italian, Norwegian, 
Spanish , and Swedish, 


Unix-Based 
Scanning 
with ScanWorx 

K urzweil Computer 

Products says that Scan¬ 
Worx is the first Unix- 
based text and image scan¬ 
ning system in the open 
systems environment to run 
on Sun workstations. The 
system runs with Sun’s Sun- 
View GUT on the Sun-3, 
Sun-4, SLC, and Sparcsta- 
don workstations. 

You can use ScanWorx 
on a network so that multiple 
operators can share the 
benefits of a single scanner. 
The system lets you access 
files from any workstation on 
the network and easily rec¬ 
ognize and process files. 

With Xerox Imaging Sys¬ 
tems* Intelligent Character 
Recognition software, the 
scanner identifies the fea¬ 
tures that make a letter 
unique, rather than trying to 
match it to a standard font. 

As a result, ScanWorx can 
read poor-quality docu¬ 
ments and literally thousands 
of ty pefaces between 6 
point and 24 point, as well 
as multiple columns and 
images. In addition, Scan¬ 
Worx can scan pages of up 
to il by 17 inches in less 


than 4 seconds and auto¬ 
matically collate double¬ 
sided pages. ICR also gives 
the scanner the facility to 
learn as it scans the 
document. 

The interactive Text Ver¬ 
ifier feature flags unrecog¬ 
nizable characters in con¬ 
text and, once the correction 
has been made, stores the 
information for future use 
and applies it throughout 
the rest of the document. The 
TIFF Queue feature lets 
you store up to 200 TIFF 
images, which you can pro¬ 
cess at any time, including 
off-peak hours. 

Other features include 
on-screen zoning with Pre¬ 
view, which identifies and 
selects zones of text or 
images for processing; 
scanning and storing of line 
art and images; automatic 
scanning of documents into 
Interleaf, FrameMaker, 
and ASCII; background oper¬ 
ation; and a feeder that can 
handle 50 double-sided sheets 
at a time. 

Price: £15,000. 

Contact: Kurzweil Com¬ 
puter Products Ltd., Unit 8, 
Suttons Industrial Park, 
Reading RG6 1AZ,U.K., 
44-734-668421; fax 44- 
734-61913. 

Circle 1325 on Inquiry Card. 
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The Most Complete Line of Add-in Memory Boards for HP-Computers 


HP 1000 Series E,F 

GFK749H-10 1 MB board 
GFK749H-20 2 MB board 


HP 1000 Series A 400. 600.700 


GFK103X-10 
GFK103X-15 
GFK103X-2Q 
GFK103X-40 
GFK1Q3X-60 
GFK103X-80 


1 MB board 
1,5 MB board 

2 MB board 
4 MB board 
6 MB board 
8 MB board 


Hood-Connectors 


HP 1000 Series A 900, 990 


GFK221X-40 
GFK221X 80 
GFK221X-120 
GFK221X-160 
GFK221X-200 
GFK221X-240 
GFK221X-280 
GFK221X-32Q 


4 MB board 
8 MB board 
12 MB board 
16 MB board 
20 MB board 
24 MB board 
28 MB board 
32 MB board 


Hood-Connectors 


HP 3000 Series 37 and MICRO 3000XE 

GFK482R-40 4 MB board 
GFK482R-80 8 MB board 

HP 3000 Series 39 s 4s. 5\ 


GFK478A-4Q 4 MB board 

HP 3000 Series 6s. 7s 

GFK165A-40 4 MB board 

HP 3TO Series 9x 7 

GFK2230A-80 0 MB ECC board 

GFK2231A-160 16 MB ECC board 
GFK2232A-320 32 MB ECC board 

HP 3000 Series 920,922,932,94K 95X 

GFK1436A-16Q 16 MB ECC board 
GFK1437A-320 32 MB ECC board 
GFK1404U-80 8 MB upgrade 

GFK14G4U-160 16 MB upgrade 
GFK14O4U-240 24 MB upgrade 

HP 30(H) Series 925,935, 949 


GFK101QA-8Q 8 MB ECC board 
GFK1037R-160 16 MB ECC board 
GFK1623R-320 32 MB ECC board 
GFK1010U-80 S MB upgrade 

HP 3000 Series 950, 955. 960, 980 

GFK11G4A 160 16 MB ECC board 



We're strong on Performance 


HP 9000 Series 200,310.320 

GFK257A-05 

GFK257A-10 

GFK257A-20 

GFK257A-40 

GFK257U-05 

GFK257U-20 

512 KB board 

1 MB board 

2 MB board 

4 MB board 

512 KB upgrade 

2 MB upgrade 

HP 9000 Series 318,330 

GFK25SA-40 

GFK258A-80 

GFK258AU-40 

4 mb daughterboard 
8 MB daughterboard 
4 MB upgrade 

HP 9000 Series 319 

GFK266A-40 

GFK266B-80 

GFK266U-40 

4 MB daughterboard 
8 MB daughterboard 
4 MB upgrade 

HP 9000 Series 332 

GFK269A-10 

GFK269B-40 

GFK269U-30 

1 MS daughterboard 
4 MB daughterboard 
4 MB daughterboard 
(trade ini MB) 

HP 9000 Series 340 


GFK268A-40 4 MB board 


10 years warranty 
Immediate Delivery 
Affordable Prices 



GFK HAMBURG GERMANY 
F ran kens trail e 29 ■ 2000 Hamburg 1 
Phone (40) 23 73 01-0 
Fax (40) 23 17 89 


HP 9000 Series 345.375, 380, 400 


GFK229A-4Q 

GFK229B-80 

GFK229S-160 

GFK229E-320 

GFK229AU-4Q 

GFK229SU-160 


4 MB ECC module 
8 MB ECC module 
16 MB ECC module 
32 MB ECC module 
4 MB upgrade 
16 MB upgrade 


HP 9000 Series 360 


GFK267A-4Q 

GFK267B-8Q 

GFK267C-120 

GFK267U-40 

GFK267U-80 


4 MB daughterboard 
8 MB daughterboard 
12 MB daughterboard 
4 MB upgrade 
8 MB upgrade 


HP 9000 Series 350,370 


GFK258B-40 4 MB daughterboard 

GFK258C-120 12 MB daughterboard 
GFK258U-80 8 MB upgrade 

HP 9000 Series 382,425 e 


GFK22O0A-4G 4 MB ECC module 
GFK2201A-80 8 MB ECC module 

GFK2202A-160 16 MB ECC module 

HP 9000 Series 720.730.750 

GFK1979A-16Q 16 MB ECC module 
GFK1987A-320 32 MB ECC module 

HP 9000 Series 8x7 


GFK2230A-8D 8 MB ECC board 

GFK2231A-16Q 16 MB ECC board 
GFK2232A-320 32 MB ECC board 

H P 9000 Series 820.822,832.842.852 

GFK1436A-160 16 MB ECC board 
GFK1437A-320 32 MB ECC board 
GFK14Q4U-8G 8 MB upgrade 
GFK1404U-160 16 MB upgrade 
GFK14Q4U-240 24 MB upgrade 

HP 9000 Series 825,835,845 

GFK1O10A-80 8 MB ECC board 

GFK1037R 160 16 MB ECC board 
GFK1623R 320 32 MB ECC board 
GFK1Q10U-80 6 MB upgrade 

HP 9000 Series 850 t 855.870 
GFK11Q4A-160 16 MB ECC board 

HP 700/X, HP 9000 Series 362 


GFK2320-10 
GFK2321-20 
GFK2322-40 
GFK2152-80 


1 MB module 

2 MB module 
4 MB module 
8 MB module 
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NEW * NEW * NEW 


SHARE A SIGEN 250MB 
PORTABLE 

TAPE BACKUP & REDUCE 
COST/USER 

No controller card required. Connects to parallel port. 
Installs in less than 3 minutes. Great for Laptops. 
9.5 M8/min transfer rate. 


Capacity 

60/100 MB 1/4" cartridge 
250/500 MB 1/4" cartridge 
1200/2000 MB 4mm DAT 


Supports 

DOS. OS/2 
Novell 286, 386 
UNIX, XENIX 



Industry standard SYTOS Plus 
software and for file server based 
and VAP Tapeware. 



Phone (408) 737-3904 • Fax (408) 737-3910 


Why spend 4 hours 
scheduling a 
1 hour meeting? 


CaLANdar schedules appointments in 
1 minute or less, notifies participents, keeps 
up-to-date RSVPs and distributes agendas. 


Group Scheduling Power 

CaLANdar has more group and 
personal scheduling features 
than ANY of its competitors I 
Plus CaLANdar coordinates 
tasks, lets you exchange notes 
and communicates with industry 
standard eMail packages. 



Microsystems Software, Inc. 

600 Worcester Road 
Framingham, MA 01701 

(508) 879-9000 

FAX 508/626-8515 


Provides attached notes, 
forwarding, FYI copies, 
groups / pods, great 
reports and more! 

CaLANdar provides 
the best resource 
management facilitres 
available! 

Connectivity includes: 
WAN,. eMail and Sharp 
Wizard"* links, satellite 
support and remote 
CaLANdar access. 


CaANdar 

A MicnicysH'iJiR SwUwanp FunJuli 


Just listen to what our 
reviewers have to say! 

"CaLANdar is the easiest-to- 
use PC package we installed," 

Getting Groups on Schedule 
BYTE Spetember 1991 


INTERNATIONAL 


An Intelligent 
Database 
for Publishing 

I nterMedia developed In¬ 
terBase to eliminate the 
restrictions that databases 
impose on publishers and 
others who need to manipu¬ 
late text. To import informa¬ 
tion from other databases, 
you define the fields in a sim¬ 
ple definition table that In¬ 
tel liBase uses to import data 
to create a screen layout. 

Intel liBase creates the file 
definition and the screen 
layout at the same time, 
speeding up the implemen¬ 
tation of the database. You 
can add, delete, or amend 
fields at any time without re¬ 
constructing the database. 

The package offers unre¬ 
stricted file sizes, depending 
on the amount of free disk 
space available. You can have 
9999 fields per record and a 
maximum field size of 
4Q S 00Q characters (under 
DOS; you can have more 
under OS/2). Field attri¬ 
butes can include text, num¬ 
bers, dates, date of cre¬ 
ation, date of update, and a 
prompt field that you can 
use to transfer data from a 
linked field. Each field ap¬ 
pears with its own window, 
allowing you to display 
large amounts of data in a 
small screen area. The sys¬ 
tem lets you enter carriage re¬ 
turns for multiple para¬ 
graph fields. 

The Intel liBase report- 
generation language operates 
from drop-down menus and 
lets you use prompt fields. It 
will create files for further 
processing by Intel liBase for 
use in a publishing system 
or for exporting to another 
database. 

IntelliBase requires an 
IBM AT with DOS or OS/2. 
Price: £450. 


Contact: InterMedia 
Graphic Systems Ltd., Lewes 
Business Centre, North St., 
Lewes, East Sussex BN7 
2PE, U.K., 44-273- 
478725; fax 44-273-471669, 
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French Version 
of Grammatik 

A French version of 
Grammatik, a gram- 
mar-checking program for 
PCs, is now available from 
Riva. Grammatik French is 
ideal for those who regularly 
need to check French-lan¬ 
guage documents. The pro¬ 
gram searches for, high¬ 
lights, and corrects errors in 
grammar, style, usage, 
punctuation, and spelling. 

Grammatik French con¬ 
tains a dictionary that is ca¬ 
pable of checking more 
than 400,000 words. The 
program breaks text into 
logical groups of words and 
then checks each group for 
correct usage. Each time 
Grammatik French detects 
an error, it gives you a choice 
of actions: You can correct, 
ignore, mark, or replace 
errors. 

The program requires a 
PC with 512 KB of RAM, 
DOS, and a hard drive. You 
can also use it with a mouse. 
Grammatik French sup¬ 
ports most DOS word pro¬ 
cessing packages, including 
Microsoft Word, WordPer¬ 
fect, WordStar, Visio, and 
Sprint. The package includes 
a utility program called 
GFTTX that lets you run 
Grammatik from within 
Word and WordPerfect 
without leaving the word 
processor. 

Price: £150. 

Contact; Riva Ltd., 3 Bent¬ 
ley Industrial Centre, Bent¬ 
ley, Farnham, Surrey 
GUI0 5NJ,U.K., 44-420- 
22666; fax 44-420-23700. 
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board for ISA-bus 

(board for EISA-bus also available) 


standard PC keyboard 


VGA or HGC monitors 


connector for monitor, 
keyboard, mouse or printer 


Tired of terminals? Consider a VGA display on every desk... 


With MultiVideo-VGA or MultiVideo-M, all users have the 
power and convenience of the system console at their 
fingertips. Here are some of the advantages we offer: 

Compatibility. Since MultiVideo behaves like the system 
console, applications do not require special configuring for 
different terminal types. And with DOS-under-UNIX software 
such as VP/ix, all users can run DOS applications with ease. 

Graphics. Imagine running X-Windows or AutoCad on each 
user’s desk! With MultiVideo, you can provide a Graphical 
User Interface for everyone. 

Color and resolution. With MultiVideo-VGA, resolutions 
up to 1024 x 768 are available with up to 256 colors 
displayed simultaneously. MultiVideo-M provides full HGC 
compatibility. Your graphics and 
color applications are no longer 
only limited to the system console. 

Speed. Since MultiVideo uses state- 
of-the-art video display technology, 
it will outrun even the fastest 
terminals running at 38,400 baud. 

And since multiscreens are 


supported, each user an do more work by switching 
between virtual video screens, just like the system console! 

Flexibility. Up to 4 VGA modules of various resolutions 
may be freely mixed on the same MultiVideo-VGA board, 
while up to 8 HGC compatible modules may be installed on 
the MultiVideo-M board. Up to 4 MultiVideo-VGA and/or up 
to 4 MultiVideo-M boards may lx installed in the same PC. 

MultiVideo is supported under many different operating 
systems like SCO-UNK, SCO-XENIX and Concurrent-DOS. 

MultiVideo-VGA and MultiVideo-M work with industry- 
standard keyboards and video displays. This allows you to 
choose the type of keyboards and monitors. 

Price. Best of all, MultiVideo 
is priced to compete with serial 
terminal solutions. And MultiVideo 
costs far less than comparable 
networking and X-terminal 
configurations. So consider the 
price/performance ratio and its 
ease of use, and give us a call 
or send us a fax. 



Innovative GesamtlSsungen in def Mikroelektronik GmbH 
Voelkstrasse 1 - POB 10 18 05 ■ 8900 Augsburg * Germany 
Phone (49-821115 50 92 - Fax (49-821) 51 90 64 

Registered Trademarks: UNIX, XENIX, SCO, DOS, VP/ix, 
X-Windows, AutoCad, VGA, HGC, AT 
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COMPLETE P.C. 
PROTECTION 

ELIASKIM MICROCOMPUTERS INC. 






VIRUSAFE 

The best software protection against 
viruses. Menu-driven operation : 

VC scans the memory and neutralizes any 
viruses found; 

VS prevents access of known and unknown 
viruses to memory; 

UN VIRUS identifies and eliminate hundreds 
of viruses and mutations; 

PIC checks integrity of marked programs and 
critical areas of DOS; 

VSCOPY (els you copy only files that are not 
infected; 

and many more modules and features. 


MEMOPLUG 

jfcv User transparent software protection; 

"Vfij Prevents unauthorized executions of 
| L ; / protected programs; 

Easy to use shell protection; 

Optimal data file protection; 

LAN plug for protection of site-licensed 
software for use on networks. 

One programmable plug regulates 
simultaneous use of software on the 
complete network. 


VIRUSAFE-LAN 

VI fu Safe anti-virus protect Jon 
compatible with all LANs: 

Permanent immunization of the server and 
workstations, with full reports on virus and 
anti-virus activity to the supervisor, 
including attempts to infect the system 
from any station. 


MULTISAFE 

The most complete PC protection and 
access-control system: 

Individual privileges for 15 different users, 
password access control, full monitoring of 
authorized and unauthorized activity on the 
system, anti-virus protection, password 
management, screen blanking and keyboard 
lock protection, 1 5 different data encryption 
levels,network compatible. 


EliaShim 

U I C R 0 c o y P U T E fl a I N c 


EliaShim Microcomputers Ltd. 

PO.Box 8691 Haifa 31086 ISRAEL, Tel. 972-4-516111, Fax. 972-4-52861 3 

EliaShim Microcomputers Inc, 

520 W. Highway 436 Suite 118-30, Altamonte Springs FL 32714, U.S.A. 
Tel. 305-3853280, Fax. 305-3853382 


WE ARE CURRENTLY LOOKING FOR INTERNATIONAL DEALERS 


NEWS 


INTERNATIONAL 


Design 

Prismoidal 

Earthworks 

L M Technical Services 
offers a Section Analysis 
Module for its DGM3 (digi¬ 
tal ground modeling) soft¬ 
ware package for PCs. The 
module lets you design pris¬ 
moidal works, such as 
earth-fill dams, roadworks, 
terracing, and dredged 
channels, using basic design 
data. You can further pro¬ 
cess and pass the resulting 
design sections to CAD 
packages for presentation 
plotting or further analysis. 

To define the works, you 
provide the left and right 
edges of the design sections 
as 3-D points together with 
slope definition statements. 
The analysis will process this 
section data, calculate an 
intercept with a given ground 
model, and complete the 
cross section. 

The module lets you re¬ 
define batter slope ratios for 
combinations of cut/fill or 
left/right slopes and enter 
data in situ using existing 
design programs. A program 
within the module lets you 
output a complete set of pro¬ 
cessed cross sections to 
CAD programs via DXF 
files, each drawn at natural 
scale and output with cen¬ 
troid and area information. 

The object-oriented 
DGM3 package lets you 
create accurate computer 
representations of the surface 
of the earth from data you 
obtain from sources such as 
land-hydro surveys, bore¬ 
holes, charts, and maps. The 
package includes a digitiz¬ 
ing program for inputting 


data from a digitizing tab¬ 
let, a WordStar work-alike 
text editor, a range filter for 
preprocessing survey data or 
locating rogue points, and 
high-speed statistical data 
checking for locating wild- 
point data within a set. Other 
features include a make 
program for building a DGM 
from source survey data, a 
zoom facility, subtraction of 
two DGMs to provide a dif¬ 
ference model you can use 
for cut/fill calculations or 
to visualize changes between 
successive ground models, 
and 3-D color output of hid¬ 
den-line isometric or per¬ 
spective plots. 

The package also pro¬ 
vides a submodel feature that 
is similar to zoom but re¬ 
tains the magnified models 
along with the original 
DGM; calculation of vol¬ 
umes, surface areas, sur¬ 
face gradients, and grid 
levels; rotation of DGMs by 
90-degree increments; real- 
scale plotting of contours 
within a DGM; and the abil¬ 
ity to take cross sections 
along any line defined by a 
series of x,y t z points and 
output ordinates to a file for 
subsequent output of up to 
three overlayed sections. 

DGM3 requires an IBM 
AT with DOS 2.1, a hard 
drive, a Microsoft or com¬ 
patible mouse, and EGA or 
VGA color graphics 
capability. 

Price: £645 for DGM3; 

£185 for the Section Analysis 
Module. 

Contact: LM Technical 
Services Ltd., 212 Solent 
Business Centre, Millbrook 
Rd,, Southampton SOI 
0HW,U.K., 44-703- 
702328; fax 44-703-702338. 
Circle 1328 on Inquiry Cord. 


if you would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE , 
Attention: Martha Hicks, One Phoenix Mill Lane, Peterbor¬ 
ough , NH 03458, U.S.A., (603) 924-9281, fax (603) 924-2550; 
or Andy Redfem, BYTE/McGraw-HiU, Wimbledon Bridge House , 
One Hartfield Rd ., Wimbledon, London SW19 3RU t U. K., 44- 
8J -543-1234, fax 44-8J-540-3833. All press releases must con¬ 
tain price information, address, and telephone number. 
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j need a “special kind"ol 
gramming environment that lets you 
at your most artistic thoughts into 
ir application. 

i want an “all-in-one "programming 
ironment — with all the tools you 
d — for creating high-quality 
:ure-rich applications. 

i expect a “fast and powerful" 
gramming environment that 
forms with instant results — so you 
create a “masterpiece ”that will 
lure the test of time. 

u deserve the Clarion 
Sessional Developer. 


The Clarion Professional Developer 
redefines the way that you develop PC 
application programs. 

It puts you in full control of your 
application — opening up new, creative 
potential for the programming artisan. 

Professional Developer is a 
fully-equipped development 
environment. With 14 dynamic utilities 
and the rich, comprehensive Clarion 
language — it gives you all the tools 
you need to design, develop, debug, 
and deliver complete, expressive 
applications. 

Professional Developer is fast — it lets 
you turn your ideas into applications in 
much less time. A fraction of the time 
than the old-fashioned way of 
programming. 
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And with Professional Developer, your 
applications stand the test of time. You 
can create new or modify existing 
applications, as quickly and frequently 
as your application needs change. 


Never again will too little time or limited 
tools restrict you from creating the kinds 
of applications you dream of. With 
Clarion Professional Developer this 
never happens...you’re just a few 
seconds away from capturing the true 
art of application development. 


■ tIM AL II T- 



CLABIOIMSOFTW\RE" 

150 East Sample Road 
Pompano Beach, Florida 
(305) 7854555 * 1 800-354-5444 
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U.S. Delivery $3.00 
Foreign Delivery $4,00 
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U,S. Delivery $6.00 
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BYTE BACK 
ISSUES FOR SALE 

The above prices include postage in the US, European cus¬ 
tomers please refer to Back issue order form in International 
Advertising section of book. 

Please indicate which issues you would like by checking (^) 
the boxes. Send requests with payment to: 

BYTE Back Issues, One Phoenix Miil Lane, Peterborough, 
NH 03458, (603) 924-9281 

□ Check enclosed Charge: □ VISA □ MasterCard 

Card# __ 


Exp. Date 
Signature 

Name _ 


Address 
City _ 
State __ 


Zip 


All orders must be prepaid. Please atlow four weeks for delivery. 


Issues 

Available 
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INTERNATIONAL FEATURE 



ISDN Connects 
with the Future 

ISDN is gradually becoming widely available and inexpensive enough for business users to afford, 
but what effect will it have on the way Europe communicates its data? 

TONY DENNIS 



W hen it comes to ISDN, some European countries 
seem to be embracing the technology more en¬ 
thusiastically than others. The irony is that one 
currently slow mover, the U.K., held an early 
lead in the field. Its privatized telecommunications com¬ 
pany, British Telecom (BT), launched its Integrated Digital 
Access service in the late 1980s—an early attempt to attract 
customers to an all-digital telephone network. Unfortunate¬ 
ly, LDA didn't conform to the long-fought-over international 
standard, which probably explains why this experiment 
fared poorly. However, a spate of recent product releases 
across Europe shows that as far as the ISDN system is con¬ 
cerned, it’s all systems go for digital communications. 

The idea behind ISDN is definitely an attrac¬ 
tive one. During the 1970s, electromechanical 
telephone exchanges—many bearing more than 
a passing resemblance to the archaic Strowger 
exchanges—were still in use and needed to be 
replaced with modern electronic devices. Un¬ 
like the computer industry, the world's PTT au¬ 
thorities have long recognized the need for com¬ 
patibility. There is little advantage to having a 
fast, efficient national telephone network if sub¬ 
scribers can't speak to people in other coun¬ 
tries. Thus, work began on a blueprint for an 
all-digital telephone network that would be 
adopted worldwide. The PTTs also saw that 
speech was just one of many services that would 
be integrated into a single network and, in rec¬ 
ognition of this fact, came up with the name In¬ 
tegrated Services Digital Net work. 1*11 look 
mainly at the situation in the U.K., but similarly 
specified products and services are now avail¬ 
able all over western Europe. 


basic and primary. The basic-rate service (conforming to 
1420) consists of two 64,000-bps data channels plus a single 
16,000-bps signaling channel. The primary-rate service is 
intended mainly to feed into a digital PABX and consists of a 
single 64,000-bps signaling channel plus 30 data channels. 
While Mercury Communications (the second licensed tele¬ 
communications carrier in the U.K.) can provide a primary- 
rate service. Premier 2100, so far only BT is offering the 
basic rate to customers. This is known as ISDN-2 s as op¬ 
posed to the primary 
ISDN-30 service (for¬ 
merly called multiline 
IDA). At present, there 


Basic-Rate vs, Primary-Rate Service 
For those unfamiliar with the technology, there 
are essentially two different types of ISDN: 


ILLJUSTHATION JOHN BHEAKEY © 1995 
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Electronics for the Future. 
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Cherry Electrical Products Ltd., Coldharbour Lane, Harpenden, Herts, UK-AL5 4UN, Phone: (0582) 763100, Telex: 826012* Telefax: (0582) 76< 



















ISDN CONNECTS WITH THE FUTURE 


are only 3500ISDN-2 lines active in the 
U.K., while the total for all ISDN-30 
lines is 47,000. 

To provide ISDN-2, BT purchased 
enough multiplexers from STC (recently 
acquired by Northern Telecom) to give it 
sufficient capacity to support 90,000 
lines. Originally, BT started to install 
these lines in April 1990, but the actual 
take-up and installation has proved to be 
rather slow, and it now expects to finish 
by April of this year. The good news is 
that installation and rental for an ISDN-2 
line is only marginally more expensive 
than an ordinary business telephone line, 
and the call charges are virtually identi¬ 
cal. installing two ordinary BT lines 
costs £306 s whereas ISDN-2 costs £400. 
Rental for two BT lines is £240 per year, 
while for ISDN-2, it is £336. BT has 
said, however, that it has no plans to of¬ 
fer a lower rate for domestic (as opposed 
to business) ISDN users. 

Essentially, anyone who is already 
connected to or close to one of BT’s Sys¬ 
tem X telephone exchanges can request 
an ISDN-2 line. Most U.K. businesses 
will find themselves in that position, and 
if BT has already installed the requisite 
multiplexer at the local exchange, then 
the waiting time for connection is rela¬ 
tively short. Ip appearance, the wall fit¬ 
ting for an ISDN-2 line is only slightly 
larger than an ordinary BT line but has 
two sockets instead of one. 

A significant point is that, unlike ex¬ 
isting telephone networks, ISDN has al¬ 
ways been designed for carrying data. 
Traditional modems are thus redundant, 
since a modem's primary function is to 
turn data into an analog form and then 
convert it back to digital format again. 
With a digital network, this is no longer 
necessary. The real problem is, there¬ 
fore, finding a suitable means of tapping 
into ISDN’s digital capacity. One option 
is a terminal adapter, available from 
companies such as Fivemere, Gandalf 
Digital Communications, Newbridge 
Networks, and Northern Telecom. A 
more attractive solution, however, is a 
PC card that fits into a microcomputer’s 
expansion-bus slot. 

There is a multitude of advantages to 
be derived from ISDN. For example, on 
an ISDN line, the speech quality will 
naturally be higher than normal—it’s 
akin to fitting Dolby to a telephone hand¬ 
sel. Another popular application for 
ISDN is high-definition (Group 4) fax, 
and dedicated fax machines conforming 
to this standard are just becoming avail¬ 
able. As far as PC fax cards are con¬ 
cerned, the only one to date to claim 
Group 4 compatibility appears to be 


Brooktrout Technology’s TR-112, avail¬ 
able in the U.K. through Erskine Inter¬ 
Scan. The drawback is that the TR-112 is 
designed for high-end applications where 
fax and voice capabilities are mixed. The 
TR-112 is effectively a combination of 
PC-fax and digital answering machines, 
and it costs £2300. Although the stan¬ 
dard TR-112 card is approved, the Group 
4 modification is still pending. 

Two 64,000-bps B Channels 

From a microcomputing perspective, 
however, the most significant consider¬ 
ation is that ISDN-2 provides a user with 
two 64,000-bps channels to play with. 
There is no reason, for example, that 
both B channels could not be used for 
what would effectively replace a high¬ 
speed (V.32bis) modem link. This would 
result in extremely fast file transfer times 
and is one reason that the retail trade has 
shown interest in ISDN. It provides a 
cost-effective means for a retail company 
to poll all its PC-based electronic point- 
of-sale terminals overnight and pick up 
the day’s trading data. The other obvious 
application in a more systems-oriented 
environment is to use ISDN-2 as a back¬ 
up for an existing leased line (Le., a BT 
KiloStream connection). 

In truth, there is a whole host of inven¬ 
tive ways in which ISDN can be har¬ 
nessed by microcomputer users. Several 
ways come from one of the first compa¬ 
nies to provide ISDN cards in the U.K. — 
Gravatom Technology. The Datavoice 
SO cards are sourced from the French 
company GTL and are available for both 
IBM XTs and ATs or Mac IIs. The PC 
card has already gained official approval 


ACTION SUMMARY 


The ISDN infrastructure is 
gradually taking shape 
across'Europe and the U.S. 
With an ever-increasing list of 
hardware and software prod¬ 
ucts appearing, ISDN is now 
becoming a cost-effective 
solution to the high costs of 
X.25 services and the data 
communications speed re¬ 
strictions over standard ana¬ 
log phone lines. 
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The Most Powerful System Series - 
TP System Family - Faster than ALR, Everex 


ISDN CONNECTS WITH THE FUTURE 



TP Family: Model 8000, Model 9000, Model 5000 & Model 3000 (from left to right) 


TP offers full range systems from Tower 486 EISA to Booksize 286 
machines, with high performance and quality. Model 9000/8000 are 
excellent for UNIX, Novell Server or High-End Workstation; Model 
5000/3000 are perfect slim compact Lan Station or student/home use. 


Model 9000 


486 EISA/ISA 
Tower System 


Model 8000 


486/386/386SX 
Workstation 


80486-33 EISA/ISA 
System Memory up to 64MB 
64K/256K cache on board 
Socket for Weitek 4167 
Burst Mode Design 
9 half height drive bay 
250W or 300W Power Supply 
Dual Fans 

Double Security Lock 
Power Meter; 15.2 MIPS 


60486-33, 80386-40 & -33, 80386SX-25 
80486/386; 64K/256K cache 

Max Memory: 64MB 
8Q386SX : Max. Memory: 16MB 
IDE/FD/2S/1P built-in 
3 Half Height, one 3-1/2" HD bay 
200W Power Supply (UUCSA/TUV) 

Power Meter MIPS: 

486/33 :15,2 MIPS 386-40 :9.8 MIPS 

386/33 : 9.3 MIPS 386SX-25:4.1 MIPS 


Model 5000 


Slim 386SX/20 


Model 3000 


Booksize 386SX/286 


80386SX-20 
Max, Memory: 6MB 
2 standard 16-bit sbls 
IDE/FD/2S/1P built-in 
One 1,44MB FDD 
One 3-1/2" HDD (option) 

43W Power Adaptor (UL/CSA/TUV} 
Meas. 11" x 11" x 2* (28x28x5cm) 
102 Keys Keyboard 


80386SX-20& 80286-16 
IDE/FD/2S/1P & VGA built-in 
Lan Card (option) 

One 1 44MB FDD (option) 

One 3-1/2" HDD (option) 

43W Power Supply (UL/CSA/TUV) 

Meas. 9.45" x 7.28" x 1.85" (24x18,5x4.7cm) 
102 Keys Keyboard 


30 Days Money Back Guarantee 
Sample Order are Welcomed! 

To order TP System Family or for more informations, please contact: 



TECHPOWER CO., LTD. 

20th FI., No. 204, Sec. 5, Mingsheng E. Rd., Taipei, Taiwan, R.O.C. 
Tel: (02) 753-1930, Fax:886-2-7531940,886-2-7153105 


All brand names are registered trademark of their respective owner 


from the British Approvals Body for 
Telecommunications (BABT) for con¬ 
nection to BT's ISDN-2 service and has 
passed the appropriate certification pro¬ 
cesses for France, Germany, Belgium, 
Norway, and Singapore, with Sweden to 
follow soon. In North America, the card 
will work with both Northern Telecom 
and AT&T systems. Approvals for the 
other cards are stilt pending. 

The simplest software product that 
Gravatom sells for the Datavoice cards 
is Transfile II, which can handle two 
simultaneous file transfers between a 
range of machines including PCs, Macs, 
and Unix-based hosts. The package costs 
£649 on top of £1400 for the PC card, 
£1560 for the Micro Channel architec¬ 
ture version, and £1850 for the Mac II 
(NuBus) version. Far more exciting is 
IMAbase, which allows graphics files to 
be viewed on a remote microcomputer. 
Gravatom showed how the system has 
been used to construct a database of hol¬ 
iday apartments that can be accessed 
from a single location. The server end 
of IMAbase costs £4585, compared to 
£2500 for the receiving station. 

Other software applications available 
from Gravatom that take advantage of the 
Datavoice SO cards include the NET-X 
bridge, which enables a remote PC to 
dial into a NetWare LAN via ISDN. 
Once again, the software is not inexpen¬ 
sive—£2500* For the Unix world, how¬ 
ever, there is a TCP/IP bridge product 
available for £3360. A rather more spe¬ 
cialized product is UBIQ1, which is, in 
essence, a slow-scan TV product adapted 
to ISDN. It provides a remote surveil¬ 
lance capability through charge-coupled- 
device video cameras* Third-party sup¬ 
pliers have already started to take an 
interest in Gravatom 1 s cards, and one 
Macintosh software house, Semaphore, 
has already constructed a system that en¬ 
ables a U.K. magazine to send its pages 
back to a desktop publishing house from 
the Outer Hebrides in northwestern Scot¬ 
land. 

Another early equipment supplier was 
ICL Financial Services Business. It has 
built an ISDN card into its Desktop Con¬ 
ferencing product* This system repre¬ 
sents an interesting use of ISDN’s facili¬ 
ties* It is akin to DOS packages such as 
Microcom's Carbon Copy, which allows 
one PC to take complete control of a re¬ 
mote machine. Instead of using modems, 
Desktop Conferencing uses ISDN to 
allow one PC user to control the other's 
screen, keyboard, hard drive, and so 
forth. ICL claims that up to eight ma¬ 
chines can be controlled at one time. The 
full version of Desktop Conferencing 
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TELNEI HUM 


Reflection: your passport to multivendor connectivity. 


The computing world is chang 
ing. Now, Reflection* and the Reflection 
Network Series* software extend the reach 
of your desktop computers in multi vendor 
environments. 

Together, Reflection and the 
Reflection Network Series link all your 
systems. Reflection provides the user 
interface, offering the most precise VT and 
HP text and graphics terminal emulators 
for DOS, Macintosh, and MS-Windows. 
Reflection also delivers fast file transfer, 
keyboard mapping, and a powerful 
command language to automate the most 
complex tasks. 


Using Reflection with the 
Reflection Network Series lets you work on 
host and server applications at the same 
time. Access is provided to Digital VAX, 
UNIX, HR and IBM hosts concurrently, 
along with Novell and other LANs. You can 
run multiple protocols simultaneously on a 
single PC, and switch among them without 
rebooting. Because protocols are loaded 
only as needed, memory is saved as well. 

It’s the software solution that operates 
without a lot of additional hardware. 

Reflection and the Reflection 
Network Series—the connectivity choices 
for a changing world. 


ADF/F 

(61)7332*9 

WirtHiM 

(0784)11844) 

MX Systems/Gfl 

(0483) 777380 

GFK Hamburg/ D 

(040) 23730)0 

DataHdsinki/SF 

m 6026760 

Subm/SF 

(0)«H 1789 

Delaware Cam|wtin^/ B 

a)mm 

Confuting 

Consultants, 1 'NL 

(040/434957 

SIS DatenwirbettunftfA 

(1)376516 

Sicslstcmi/I 

(030) 2421074 

Sicmi/P 

(1)8151234 

Scorpion SvstHns/E 

(3)W40« 

NocwnAB/VN/DK 

(018) 32 IW) 

Donkin li'ii 

0)612061 

ConinCare/CH 

<01)730 3431 

Megjtlec,- AIE 

(3)8743613 

Brazil Saftwarc/BRA 

(21)240 3143 

Otie to Sewn Products/ NZ 

(9)3580758 

Singapore Computei Systems 
Tie. Ltd/ SIN 

4412688 

Cybemo/JFN 

(03)3982 3701 

A-Utw/B 

(02)7592217 



S E ft i e s m 


SOFTWARE 


Walker Ridier& Quinn. Inc. ^ 


2815 Eastlake Avenue East, Seattle, Washington 98102 / 206.324.OW/ FAX 206.322.8151/ 2£estraa!55,25l8AADen Haag, The Netherlands/ +31(0)70.35609.63/ FAX+31.(0)70.356.12.44 
Reflection is a registered trademark and Reflection Network Series isa trademark of Walker Richer & Quinn, Inc. All other trademarks are property of their respective holders. 
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also includes a telephone handset, so the 
two users can converse while the two ma¬ 
chines are linked. File transfers can 
either take place in the background or 
consume both 64,000-bps B channels. 
Unfortunately, the original version of 
Desktop Conferencing was based around 
OS/2. However, a Windows-based ver¬ 
sion is now ready and awaiting approval. 
This fact helps to highlight another rea¬ 
son that ISDN-2 has made a slow start. 
Although ICL introduced the Desktop 


Conferencing system back in 1989, only 
in August 1991 did the OS/2 version 
achieve its BABT approval. ICL has, 
however, put a good deal of effort into 
gaining approvals for Desktop Confer¬ 
encing around Europe and already has 
achieved this in Norway and France. Ap¬ 
provals with countries like Portugal, 
Finland, Sweden, Denmark, the U.S., 
and Australia are also under way. Al¬ 
though ICL’s intention is to provide the 
PCs to go with Desktop Conferencing, 


BaSsix. 
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by American Power Conversion 
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APC Uninterruptible 
Power Supplies keep 
more LANs up, 
running, and reliable 
than any other 


Smafl-UPS 400 

i"™ brand of UPS. Call 


for your free power protection 
handbook and find out why. 


800-800-4APC, Dpt. A2 

33-1-6017-84IX) in Europe 



Tracks power quality data 
for analysis [softwa re 
required? 

Interface for Novell, LAN 
Manager, LAN Server, Unix, 
Banyan, etc. 

SmarrBoost™ brownout 
correction 

[ Full -time multi-srage surge 
suppression, EMJ/RTI filters 


Battery replacement LED, 
load and voltmeters 


400 to 2000V A m both 
117Vand 220/24OV models 


1986,1 990 PC Magazine 
Editor's Choice 


1989,1990 Resefk'r Mattdgc- 
mew# “Bestto Sell UPS” 


1990,1991 LANTimes^ 
Readers' Choice 


1989PC Week, “All Around 
Reliable Choice" 


1990 infaworld, 4 Value 
Leader 5 ’ 


1990 Systems Irttegn i fw >n , 
Product of the Year 



1991 BvteMa&zinetBest 


the cards are available separately for 
£1750 or £1500 without the handset. 

Standardizing Protocol 
Interpretation 

Rather irritatingly, the U.S. modem 
company Hayes Microcomputer Prod¬ 
ucts has possessed an ISDN card with 
support for two B channels and one D 
channel since 1987, but it still isn't avail¬ 
able in the U.K. The reason is that Hayes 
has so far concentrated its development 
effort on the U.S. market, where the card 
has been configured to work with both 
the AT&T and Northern Telecom ISDN 
switches. At present, Hayes is working 
on conformity with a Bell specification 
called ISDN-1, which, it is hoped, will 
unify the U.S. market. Meanwhile, in 
Europe, the Hayes card will, hopefully, 
soon conform to the CCITTs Q931 stan¬ 
dard. To date, the way in which various 
PTTs have chosen to interpret the proto¬ 
cols for ISDN’s D signaling channel has 
created difficulties for manufacturers, as 
they have needed to develop a different 
product for each market. With luck, the 
Q931 CCITT standard will go a long way 
to resolving the situation in Europe. 

While ICL and Gravatom have been 
servicing this field for over two years, re¬ 
cent entrants include two modem compa¬ 
nies—Jaguar Communications and Data- 
flex Design Group—and a telephone 
company, GEC/Plessey Telecommuni¬ 
cations. GPT’s offering is rather inter¬ 
esting, since it has been designed with 
the help of Hayes. Called the Connect 
ISDN terminal, the device is available 
with a number of different data modules. 
One is a traditional RS-232-style inter¬ 
face that can support speeds of up to 
38,400 bps. The advantage to this con¬ 
figuration is that it can be driven by a 
multitude of traditional asynchronous PC 
communications packages, just as if it 
were an ordinary Hayes modem. 

At its launch, the Connect ISDN ter¬ 
minal was demonstrated with a PC run¬ 
ning Hilgraeve’s HyperAccess 5, which 
is available in the U.K. through Firefox 
Communications. HyperAccess has a 
proprietary file transfer protocol, called 
HyperProtocol, that uses data compres¬ 
sion, While transferring a graphics im¬ 
age (PIX file), HyperAccess’s display 
showed that the actual throughput speed 
was just under 64,000 bps. The crucial 
point is that the file transfer took up only 
one available channel, so it was quite 
possible to converse with the other end of 
the connection (in this case, Notting¬ 
ham) at the same time. GPT designed 
this module for a maximum of 38,400 
bps because it believes this to be the 
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Suite D, Northborough, MA 01532 USA 
1-508-393-5560 1-508-393-1456 


The UNIX Odyssey is very competitive. No mat¬ 
ter what platform you're riding, programming 
speed comes from staying on the crest of new 
software development. Programmer's Odyssey 
is always ready with the latest in Unix products, 
as well as advice on building your platform 
to do the work you want to do. 

So, dude, if you want to find out where 
the next big wave is coming from, 
call Programmer's Odyssey. 


ORACLE Tools & Database 


INTERACTIVE UNIX 5.4 

Includes Release 4 Operating 
System, Development System, 
X Windows, Open Look, Motif, 
TCP/IP, NFS and RFS. 


Uniplex II Plus, ver. 7.01 

Comp fete UNIX Office Software 
including Word Processor, 
Spreadsheet, and Database. 

X Windows Option. English, 
German. Spanish & 

French versions 


Includes RD8MS. Transaction 
Processing Option, PL/SQL, SQL 
Forms, SQL Plus, SQL ReportWriter, 
SQL Menu, and ProC. 


WordPerfect for Unix 


Choose your language 
from UK English, 
Norwegian, German, 
Australian, Afrikaans 
and many more. 
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upper speed limit on the RS-232 port on 
most IBM PC compatibles. There is an¬ 
other module that is capable of 64,000- 
bps synchronous transfer, but this has 
been designed with the X.21 standard 
used by BT’s KiloStream leased lines 
in mind. 

Pocket ISDN 

Dataflex’s approach to providing an 
ISDN adapter is significantly different 
from GPT’s. Dataflex’s Pocket ISDN 
Adaptor (see International Microbytes, 
December 1991 BYTE) uses exactly the 
same casing as the firm’s pocket modem 
range. It can be powered from an electri¬ 
cal outlet, by battery, or through pin 9 of 
the serial interface cable. Being pocket- 
size, it can work with any microcom¬ 
puter, including notebook computers. 
The Pocket Adaptor does, however, cater 
only to a single B channel of ISDN-2 ser¬ 
vice. This means that two adapters are 
required to make full use of the connec¬ 
tion, or you can choose to connect an 
ISDN handset to the spare channel. 

The Pocket Adaptor, which costs 
£595, offers asynchronous communica¬ 
tions of up to a speed of only 38,400 bps 


when used in conjunction with another 
Dataflex adapter. Below this speed, the 
unit is compatible with rival products 
if they conform to the CCITT’s V.110 
standard. Thus, the Adaptor can work at 
speeds between 2400 and 19,200 bps, if 
so required. The ISDN Adaptor uses a 
2110 ITAC chip (similar to a universal 
asynchronous receiver/transmitter, or 
UART) for controlling the interface port, 
which is what limits it to 38,400 bps. An¬ 
other problem is that any ISDN B chan¬ 
nel device is expected to supply exactly 
64,000 bps. Hence, V. 110 is used, since 
it is the standard that will be expected to 
define the way bits are added to the B 
channel until a full 64,000-bps through¬ 
put is achieved. This addition of “pack¬ 
ing” bits to the data is sometimes re¬ 
ferred to as bit stuffing. 

Above 38,400 bps, Dataflex's Adap¬ 
tor will support synchronous speeds of 
56,000 and 64,000 bps. To take advan¬ 
tage of this capability, Dataflex is plan¬ 
ning to launch a compatible synchronous 
controller card for PCs. This card can 
then be used in conjunction with existing 
PC-to-IBM mainframe linking software 
from companies such as Techland. In 


theory, it should be possible to build a PC 
serial card that would provide exactly 
64,000 bps but work with existing asyn¬ 
chronous communications packages set 
to 115,200 bps by buffering the data. 

Commanding Access to ISDN 
One major difference between the GPT 
and Dataflex offerings is in their com¬ 
mand languages. Hayes and GPT got to¬ 
gether in 1990 and produced the Hayes 
standard AT command set for ISDN. 
Hayes expects other manufacturers to li¬ 
cense this technology, but instead, Data¬ 
flex has added a few of its own enhance¬ 
ments to the command set. Dataflex 
maintains that different command sets 
are already employed in countries like 
France and Germany, so Hayes's version 
is by no means the de facto standard. 

These command sets are important be¬ 
cause they will govern how applications 
can gain access to ISDN features such 
as Calling Line Identification (better 
known in the U.S. as the controversial 
Caller ID facility). All the CLI does is 
give a caller’s telephone number, but it 
can be fed directly into a database, for 
example, so a customer’s record will be 



New Highlight From Phihong 
The TL 1020SX/1025SX Notebook 


TOP-LINK 

V 


® <§ 

LRBEHGC! 


FCC 

CLASS B 


Phihong new TL-102OSX/1Q25SX Notebook PC boasts full power and the 
largest high-resolution VGA LCD available for a product of its kind. With one 
40/60M HDD and a 1.44 FDD. Its 1M of onboard RAM is expandable to 5M, 
4M of onboard RAM is expandable to 8M. 


The battery will run up to two hours, and internal power-saving features 
include CPU sleep mode, auto shutdown, and a low-speed (1MHz) 
operational setting. 


Five I/O ports and an 80387 socket make expansion simple. Its 83-key 
mechanical keyboard allows uncramped use. Trimly built and weighing 
only 7 lbs, the TL-1020SX/1025SX Notebook can go anywhere 
its user docs. All accessories (Ext. expansion box, Ext. 5 l A Q FDD. 
Pocket fax/modem. Car adapter. Numeric keypad, RAM 
card. Battery pack etc.) arc available at the moment. 

Contact us today for more details. 



PHIHONG 


HEAD OFFICE/FACTORY 

PHIHONG ENTERPRISE CO., LTD. 
16, Lane 530, Chung Cheng N* Rd,, 
Sanchung City. Taipei, Taiwan. 

Tel: (8862) 9882126-0 • 9805255-9 
Fax: (8862) 9817086 • 9833222 


PHIHONG USA 

PHIHONG U.S.A. INC. 
920 Hillview Dr., Suite#195 
Milpitas, CA 95053 
Tel: (408) 2632200 
Fax: (408) 2632213 


PHIHONG EUROPE 

TOP-LINK EUROPE B.V, 
Patrijsweg 46, 2289 Ex Rijswijk, 
The Netherlands 
Tel: (31)70-3996225 
Fax: (31)70-3991310 
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WHERE 


ON EARTH 


CAN YOU CALL US 


Now you can connect with BIX, 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There's 


FOR AS LOW 


AS $20 
AN HOUR? 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you're billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on, and the world of BIX is at your fingertips. 



SWEDEN ($25) 


\ UNITED KINGDOM ($2D) 


ITALY 


BT Tymnet Access Information: (AH amounts are U.S, dollars) 

AUSTRALIA ($29/hr): MELBOURNE (3)4162146: SYDNEY (2)290-3400 BELGIUM ($23/hr): BRUSSELS (2)725-5060 DENMARK ($23/hr): 
COPENHAGEN 31-18-63-33 FRANCE ($23/hr): PARIS (1)47719133, (1)46027003. (1)46025750. (1)46025500: LYON (7)8470144 ITALY ($23/hr): 
MILANO (2)66-98-30-04 NETHERLANDS ($23/hr): ALKMAAR (72)155190: AMSTERDAM (20) 6610094: EINDHOVEN (4902) 45530; THE HAGUE 
(70)3475032, (70)3814641; ROTTERDAM (10)4532002 SWEDEN <$25/hr): STOCKHOLM (8)294782 SWITZERLAND (125/hr): GENEVA 
(22) 702-9329; ZURICH (I ) 730-9673 UNITED KINGDOM ($20/hr): BIRMINGHAM (21 >6326636; BRISTOL (272) 255392; CAMBRIDGE (223) 845860; 
EDINBURGH (SCOTLAND) (31)3132172; LEEDS (532)341830; LONDON Baynard House (71)4898571, Ealing (81)5667260 GERMANY ($23/hr); 
COLOGNE (221)210196: FRANKFURT (69)666-0131, (69)666-4021; MUNICH (89)350-7682 


BIX 


7b /earn more about BIX see our other ad elsewhere in this magazine. 
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displayed on-screen as soon as the call is 
received. Some consumer groups are 
worried about this possible intrusion into 
a person’s privacy, but there is no reason 
that you could not enter a nondescript 
code instead of your genuine telephone 
number. Thus, you could still be readily 
identified by those you want to commu¬ 
nicate with. 

While the GPT terminal is still wait¬ 
ing to be approved, Dataflex’s Pocket 
Adaptor has already won the necessary 
BABT approval for ISDN-2 usage. The 
same is true of the Digidial ISDN PC 
card from Jaguar, intended for PC com¬ 
patibles. Perhaps the most interesting 
thing about this product offering is that it 
can emulate the standard PC communi¬ 
cations ports at speeds of up to 56,000 
bps. Thus, it will be possible to use a 
whole range of existing asynchronous PC 
communications packages, including 
products like Carbon Copy. Like Data- 
flex, Jaguar has chosen to implement a 
standard Hayes AT command set rather 
than the full ISDN command set advo¬ 
cated by Hayes* 

For file transfer purposes, since the 
card has up to 1 MB of memory, it should 


be possible to “flood” the serial port 
with data at 115,200 bps to always take 
full advantage of the 64,000-bps chan¬ 
nel* With applications custom-written 
for this card, it would also be possible to 
achieve file transfers at 128,000 bps 
using both channels. Jaguar also claims 
that the card is high-level data-link con¬ 
trol- and IBM 8250-compatible, so it 
should also be possible to use this device 
for synchronous applications* The card 
comes with a suitable socket so that a 
telephone handset can be plugged into 
the ISDN-2 line, if desired. The Digidial 
card is currently priced at £1395 and is 
approved for the UK* and France, with 
German approval pending. 

France Leads the Mac Pack 
France has traditionally been one of 
Apple’s strongest markets, so it should 
come as no surprise to hear that at least 
four ISDN cards for Mac IIs are available 
in that country* The list of suppliers in¬ 
cludes Euronis, Berlin, OST, and SOI 
Telecom* Perhaps the most intriguing 
product is a software product called The- 
Link, developed by Access Privilege and 
distributed by Euronis. It supplies a logi¬ 


cal link between two AppleTalk net¬ 
works via a variety of devices (such as 
modems), but it can also support ISDN 
adapter cards. If so desired, it would be 
possible to use both B channels tor a link 
like this* The only problem with such 
LAN bridges occurs if end users fail to 
realize they are connected with a remote 
server and stay connected for hours* 
There are a few technical problems 
with communicating with parts of the 
U.S., because U.S. phone companies 
have decided to implement a nonstandard 
version of ISDN using a single D channel 
plus one 56,000-bps B channel. This 
situation is liable to change in the near 
future as the American telephone com¬ 
panies switch over to the full 2B + D 
configuration* However, just to prove 
that 56,000 bps is possible, Mercury 
demonstrated a link between two Macs— 
one in Brighton, U.K., and the other in 
Kansas City, Kansas. Using Farallon’s 
Timbuktu software, one user could take 
complete control of the other’s Mac. In 
hardware terms, there was a Solana H- 
Server acting as the AppleTalk bridge, 
and it was attached to a UDS DA 1000 
supplied by Motorola, which was acting 


Conversion Tools 
for Fortran Programmers 

■ FOR-STRUCT™ 

Transforms spaghetti FORTRAN into fully structured 
code, with or without VAX and FQRTRAN-90 
extensions! GOTO and IF-GOTOs are replaced with 
IF-THEffELSE, DO-WHILE and DG-ENDDOs, while 
retaining programming logic. Code is not duplicated, 
dead segments can be removed and different style 
options are offered. Fully compatible with F0R_C. 

■ FOR.C™ 

Converts standard FORTRAN and many VAX 
extensions (e.g. structures) into ANSI C. 

Produces extremely readable and maintainable C 
code, with excellent 1/0 and character translations. 
FOR.C also utilizes a C-style preprocessor and C 
prototypes, and includes source to extensive runtime 
libraries. New version 3.2 now shipping. 

■ Call for more information 

and combined product discounts! 

COBALT BLUE 

875 Old Roswell Rd„ Suite 0-400 
Roswell, GA 30076, USA 

TEL (404) 510-1116 

FAX (404) 640-1182 


A Message To 
Our Subscribers 

F rom time to time we make the BYTE subscriber 
LIST available to other companies who wish to 
send our subscribers material about their 
products* We take great care to screen these 
companies, choosing only those who are reputable, 
and whose products, services or information we feel 
would be of interest to you. Direct mail is an 
efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 

Many BYTE subscribers appreciate this controlled 
use of our mailing list, and look forward to finding 
information of interest to them in the mail. Used are 
our subscribers 1 names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to 
receive such promotional literature. Should you 
wish to restrict tire use of your name, simply send 
your request to the following address. 

EVTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 

Hightstown, NJ 08520 iffill 
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DATA MICE 
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Enhanced optical serial 
mouse , Toomm/sec 
Tracking Speed 
DA-3500P 

Enhanced Opto-Mechanical 
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ATARI. Amiga * Amstard & 
Microsoft Bus mouse. 
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CHIMEX Development 
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P.O. Box 59000. Taipei. Taiwan 
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TEL: 886-2-9645000 (Rep) 

FAX: 886-2-9641110 • 9646062 
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as the terminal adapter. The latter took 
care of the buffering between 64,000 bps 
and the 56,000-bps connection supplied 
by US Sprint. 

Another possible problem surround’ 
ing the use of a freestanding adapter like 
Dataflex’s Pocket ISDN Adaptor is that 
the serial port on many early PCs is gen¬ 
erally incapable of supporting reliable 
serial communications above a speed of 
19,200 bps. The answer is to use a fast 
serial card, such as the Hayes ESP card, 
or, if possible, extract the PCs UART 
and replace it with the better-performing 
National Semiconductor 16550 UART. 

Although the future of ISDN in Eu¬ 
rope and the U.K. looks rosy, there are 
still some unresolved issues. For exam¬ 
ple, the standard ISDN-2 socket (techni¬ 
cally known as a Network Terminating 
Equipment I, or NTE1) allows for four 


devices to be chained together off a sin¬ 
gle channel. This is technically known as 
the SBus, and its cabling should be no 
longer than 150 meters. Such a setup 
means that a PC, a Group 4 fax, a tele¬ 
phone handset, and a dumb terminal 
could all be on the same channel. Which 
one would answer the phone first? Un¬ 
fortunately, that hasn't yet been decided. 

Another fraught subject surrounds 
using the D channel for sending X.25 
packet data. This would allow data to be 
sent without having to make a normal 
point-to-point call and would provide a 
data connection running at around 9600 
bps. It seems that BT hasn't yet decided 
how to charge for this particular service. 

Finally, how do you communicate 
with an ISDN line with a traditional mo¬ 
dem? The answer will be a device known 
as a modec (for modem and decoder) that 


will be compatible with the 64,000-bps 
D channel but will be able to imitate a 
traditional modem. 

Once ISDN has built up a critical mass 
of users, there should be a flood of suit¬ 
able software applications. The financial 
services industry should be a prime tar¬ 
get for this service. These companies 
often need to exchange large data files, 
and their offices are based in just the 
areas where ISDN has been installed— 
London, Paris, New York, and Tokyo. 
With ISDN cards priced about the same 
as high-speed (V.32bis) modems, plus 
the low installation costs, the PTTs will 
need only to sit back and wait for users to 
appreciate the benefits, ■ 


Tony Dennis is a communications spe¬ 
cialist writer based in London . He can be 
contacted on BIX do ' 'editors," 


FOR MORE INFORMATION 


Apple Computer U.K. Ltd. 
6 Roundwood Ave, 

Stockley Park 
Uxbridge 

Middlesex UB11 IBB 
U.K. 

44-81-5691199 
fax: 44-81-5692957 
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British Telecom Centre 

81 Newgate St. 

London ECIA7AJ 
U.K. 

44-71-6312110 
fax: 44-71-3565520 
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Dataf lex Design Group pic, 
10-12 Lombard Rd. 

South Wimbledon 
London SW193TZ 
U.K. 

44-81-5436417 
fax: 44-81-5437029 
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Erskine InterScan Ltd, 

160 Edinburgh Ave, 

Slough 

Berkshire SL14UE 
U.K. 

44-753-696611 
fax: 44-753-696045 

Circle 1110 on Inquiry Card, 


Fivemere Ltd. 

161 High St, 

Aldershot 

Hampshire GUI 1 ITT 
U.K. 

44-252-344313 
fax: 44-252-344357 
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Gandalf Digital 
Communications Ltd. 
Gandalf House 
Doncastle Rd. 

Bracknell 

Berkshire RG12 8GD 
U.K. 

44-344-860272 
fax: 44-344-860373 
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GFT Ltd. 

Technology Dr. 

Beeston 

Nottingham NG9 1LA 
U.K. 

44-602-433044 
fax: 44-602-434475 
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Gravatom Technology Ltd. 

Fareham Heights 
Standard Way 
Fareham 

Hampshire POJ6 8XT 
U.K. 

44-329-825757 
fax: 44-329-825457 
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Hayes Microcomputer 
Products (U.K.) Ltd. 

1 Roundwood Ave. 

Stockley Park 
Uxbridge 

Middlesex UB 11 IAE 
U.K, 

44-81-8481858 
fax: 44-81 8480224 
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ICL Financial Services 
Business Ltd. 

3-7 William St. 

Windsor 

Berkshire SL4 1EE 
U.K. 

44-753-831347 
fax: 44-753-830427 
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Jaguar Communications 
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The Limes 

Upper Marlborough Rd. 

St. Albans 

Hertfordshire AL1 3UU 
U.K. 

44-727-41311 
fax: 44-727-51245 
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Mercury Communications 
Ltd, 

26 Red Lion $q. 

London WC1R4HQ 
U.K. 

44-81-5282547 
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Newbridge Networks Ltd. 

Coldra Woods 
Chepstow Rd. 

Newport 
Gwent NP6 1JB 
U.K, 

44-633-413600 
fax: 44-633-413680 
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Northern Telecom 
IB Portland Place 
London WIN 3AA 
U.K. 

44-71-3231000 
fax: 44-71-3236518 
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OST S,A. 

B.P. 158 

ZI Sud-Est 

Rue du Bas Village 

35515 Cesson-Sevigne 

France 

33-99-325050 
fax: 33-99-417175 
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SCII Telecom 
11 Bis 

rue de Presbouig 
75015 Paris 
France 

33-1-45009321 
fax: 33-1-45008584 
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Apa Reasonable Solutions' User-Supported Collection of M Aft 

3? e Pd,sk great software 4PePd.sk 


for IBM PC’s and Compatibles 


10 disks or more 

BUSINESS/HOME 

□ Amy* First Primer (1717)-Graai programs for tads' (Ages 4-8 years) (CGA) 

□ Aa-Easy As 4jOP (3415) Great Lotus 1-2-3 done 

□ Automenu 4.7 (3615)-The most popular menuing program m the world' 

□ Banner A Sign Makara (3215) Make banners and signs for al occasions. 

□ Best DOS Utilities (2 disks) (3520)-Our favonle DOS uttaties on two disc 

□ Brother's Keeper 4.5 (3 disks) (3120) -- Excellent genealogy/family tree program 

□ 008 learning System (1417)- Learn how to use DOS with Ihts superb program 

□ Express Check 4.07 (2 disks) (1110) - A checkbook manager for home or office. 

□ FormGen/FonnFIII (2 disks) (3240)-Create and/or Ml oul any form In a flash 

□ Home Inventory 4.0 (3137) - Keeps track of everything you own 

□ Lotus Learning System (2 disks) (1420) - Learn Lotus f23 2 .0 easily and quKidy. 

□ Meal master 6.14 (2 disks) (3195)-Complete mope filer Comes with 450 ♦ recipes □ Toolbook Tkrter (2 disks) (' 
(3235) - A powerful am 


1 to 9 disks 


MICROSOFT WINDOWS 3.0 
Note These disks reowre hncroson Windows 30 

□ Active Lite 1.5 tar Windows (4531) -Great personal information manager and scheduler! 

□ Almanac 1J1 tor Windows (4535) -The ultimate calendar for Windows' 

□ Checkbook Managers tar Windows (4550) -Two programs to manage your checkbook' 

□ Command Post 7JM (4537) - File manager & menu system Easiy customized' 

U Games tar Windows 1 (4591) - KJotz, WormWar At molds. Lunar Lander. Chess and more! 

□ Games tor Windows 2 (4592) -Space Walls. Hextris, Mines. Tic Tac Toe and more 4 
LJ Hyperdilk 4.11 (4539) - Make Windows (and other programs) run 2-10 times taster! 

□ Icons 5 Icon Editors (4 disks) (4550) - Over 2200 icons and 3 icon editors to create more* 

□ Ba ton Savers lor Windows (4515) - Five different screen savers tor Windows' 

[ J Toolbook Programs (2 disks) (4540) - Applications & utilities for the Windows T 
- -- mu* ^ 


-leam how to use the Windows Toolbook 


□ Me Label 5.0 (3235) A powerlul and versatile labeling program. □ Utilities tor Windows (4 disks) (45XR-40+ essential utilities for Windows. 

□ Names 5 Dates 4.01 (2 disks) (3149) -Great personal information manager (HD) □ Wallpaper for Windows W. 1 (4 disks) (4520) -75+ different backgrounds for Windows 

□ Online Bible SJ (14 Disks) (3170) - Entire KJV Bible. Greek/Hebrew lexicon, etc (HD) □ Wallpaper tar Windows VM. 2 (4 disks) (4529) -75+ different backgrounds for Windows 

□ SH-Into 114 (2 disks) (1350)-Except dBase compatible database (HO) CLIP ART: PCX FORMAT 

n JE'JS TS M«e These can be used wtth Worthed. Widows. Pagemaker. Ventura Publisher 

rn ^ ■ iuuOirm.rwswTn* 0f eas#y * qutcWy and any other program that can read PCX (PC-Paintbrush) files 

□ Vaccines A Virus Klllen (3627) - Protect your system from over 200 viruses! □ Clip Aft: Accants A Dingbats (2617) □ Clip Art: Family (3 disks) (2650) 

□ Clip Art: Business (2 disks) (2630) U Clip Art Headlines (2 disks) (2670) 

□ Clip Art: Church (2615) □ Clip Art: Mtac. (4 disks) (2760) 

□ Clip Art: Education (2 disks) (2640) U Clip Art: Sports (2 disks) (2790) 

GAMES 

□ Arcade Games 1 (1811)-fusion (Tetris variation) PacMan. Hopper. Janitor Joe and more! 

□ Arcade Games 2 (1912)- Double Blocks (Tans variation), QBerf Breakout. Beast and moral 

□ E#l Chest 1.99 (2425) - Very good chess game that beal Chessmaster 2000! 

□ Kids’ Games (2317)-Fun and entertaining games tor the 12 and under set 

□ Strategy Games 1 (2451) - Risk. Othello. Nyet (Tetris clone) and others (CGA) 


cines A Virus Klllen (3627) - Protect your system from over 200 viruses! 
WORDPERFECT 

51 ea 

macros for WP 51 


100-r- graphics tor WP 50/51 
graphics tor WP 50/51 
graphics tor WP 50^51 
graphics for WP 5.CV51 
graphics for WP 5(V51 

Please sand me a FREE: □ IBM Software Catalog (cga>- R*quin»> color Graphic Adaptor (hd) - Requires Ham dim 

Call toll free 800-876-3475 or 503-776-5777 (Fax 503-773-7803) or send this card. 


Your Complete C Resource 

Tutorials 
In-depth Articles 
‘How To Do It..In C* 

Product Reviews 
Code & Tools 

You'll enjoy the complete and in-depth coverage 
of C in The C Users Journal. Twelve times a year, 
you'll receive the latest information on ANSI C, C++, 
new products, programming techniques, and much, 
much more. Leam from experts like P.J. Plauger, 
Robert Ward, Rex Jaeschke, and Ken Pugh. Don't 
delay—fill out the reverse side of this card to begin 
receiving The C Users Journal! 

Subscribe Now! 


First Bass. 


You won't find a more complete, more innovative line of internal and external portable modems and 
fax/data modems than the WorldPort Series. From V.32 to V.23 to fax to V.42bis, they are unmatched. 

TEL: +33-20 47 12 10 
EAX: + 33-20 91 99 27 


Name. 


Company. 


QKfiobotics' 




Phone (_ 


Address. 


The Intelligent Choice in Data Communications Country/Code. 


The B 


Users Journal” 















Name_ 

Company_ 

Address_ 

City / Country / Code_ 

Phone_ 

Chsk Size □ 5Vk' □ 3*“ (add Si per disk) 

No disks_x$_=$_ 

Shipping and handling S 4.00 

International Air Mail (outside US. $4.00) S_ 

TOTAL ORDER $_ 

Method of payment: 

□ Visa □ MasterCard □ * Check enclosed 

Card No._ 

Exp. Date_Signature_ 


§ 
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Reasonable Solutions 

TNT Mailfast 

FRG/BOS/700251/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 


PLACE 

POSTAGE 

HERE 


To order send this card or call us in the USA at: 
503-776-5777, Fax 503-773-7801 
We accept Visa, MvlerCard, $ Check (on a U.S. bank) 
or Money Order (In U.S. $). No Eurocheques. 


LOWEST PRICES 

SAME DAY SHIPPING • LATEST VERSIONS 
ALL PROGRAM8 COME WITH INSTRUCTIONS ON DISK 

UNCONDITIONAL MONEY-BACK GUARANTEE 


YES! 

Please start my subscription to The C Users Journal : 

□ 1 year (12 issues) — $46 

□ 2 years (24 issues) — $86 

□ 3 years (36 issues) — $124 

Method of Payment (check one): 

□ US funds enclosed, payable to The C Users Journal 

□ VISA □ Mastercard 

No._Exp._ 

Signature_ 

Name_ 

Company_ 

Address_ 

City _ 

State/Prov. _Zip _ 

Country_Code_ 

Please allow up to six weeks for delivery of the first issue. Orders outside the 
US must be prepaid in US funds. 


POSTAGE 

REQUIRED 


The 


TNT Mailfast 

FRG/BOS/700251/MO1 

P.O. Box 66 

Hounslow 

TW5 9RT 

England 
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PLACE 

POSTAGE 

HERE 
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France 
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Programmer's Shareware 


Order Line 616/325-2540 FAX 616/325-2505 


NEW Cream of the Crop Shareware free 64 pg. catalog Language Sets 


C-m Lite Conner_#»in Srinrca (LC24 —Obiect-oriented language with classes and 

Task Swilcivi tUT 10,1 Load up to 9 programs at once and switch between them with a 

keystroke 1 Excellent & Well documented 

PKZIP V t • i 'JM1 1 Store twice (or more 1 ) as much on a single disk' 

VTjL Word ! r ■ PC-Mag says'This may be the finest piece ol word 

processing code ever written'* Only 4QK, great documentation 

Smart n isas^n ■:k •' ’' : Disassembles code to disk, screen or printer with labels and 

comments Full assembly source to disassembler 

Compilei T i - ;i hit Leam all about writing yoor own compiler with extensive 

tutorial that contains lull C and Turbo Pascal Source 

Hyde 90 hinct-oi. aHnmotaf lit*uy (I.A25 A must tor assembly programming I Includes 

complete source m assembler! Also complete floating point math library with source 

C-rt Tutumi 7? Very complete! 14 Extensive chapters of text 

and over 70 example programs that support the lessons 

DOS5 Tulin H ’45) A megabyte ot great tutorial on the all DOS 5.0 

DOSS Too l (UT t A packed disk (all compressed tiles) tull of great tools and 

enhancements tor DOSS. Very extensive! 

DUKE NUKf M (GA4 The hottest, best animated, most tun game going! 
Complete Hi: Disk Lihrar —Everything on this card and hundreds more, 

$650-POSTPAID! 




Each disk rn these sets is compressed with over TOOK of utilities, toolkits, libraries, 
phres & windowing support etc All include necessary documentation and most 
rude source code! 

(UTILS) 7 PACKED disks (4.5 meg) Scores ot the best utilities around—$25 
Hf - ■ 7 PACKED disks (4.5 meg) Macros, Utilities, Menus & Fonts HUGE!—$25 
i CL 1812) 12 PACKED disks (7 5 megabytes) A huge 260-function library ZIP compres¬ 
sion with source, Stream Editor, Read Picture files—more—$35 
(011825; 25 PACKED di >'3 (13 meg') ail of CLIB12 plus full database system with 
source, complete editor with source, 375 function library and scores morel—$59.95 
(Cf*1Z! lot C*. >2 PACKED disks (75 Meg 1 ) Communications, Class Libraries, 

Mouse & Windows Toolkits, Graphics & Sprite Ub -M0flE-$35 
(ASEM •' PACKED di k (4.5 meg) BIOS Routines. Cnlical error, Communications 
8087 macros, over 220 utilities with full source, and much, much more*—$25 
-ASEM 12) 17 BACKED *l.:ks (7.5 meg), all ol the above plus huge macro library, com¬ 
plete editor w/souroe TSR utilities. VGA routines, over 350 utilities—S35 
V/TMl2) 12 PACKED r! ».s ( 7.5 meg) Huge library ot over 70 utilities plus wallpaper 
games, editors, icons & icon editor and Much More' For Windows 3 0—$35 
iTPASt2; 12 PACKED pitas (7.5 meg) tor Turbo Pascal 5 and up Huge function libraries. 
Windows Modems. Multitasking. OOP libraries, and that’s just the beginning—$35 
>PO 0i 1 ; ACHED I ik NEW! For Turbo Pascal 5.5/60 35 Megabytes ol Ob^ect- 
Onented applications & Utilities with source code!—$23 
(BA5IC6) S PACKED Disks-3 Megabytes-tor QuickBASIC™ Graphics & Math 
Libraries, Btree Library with 123 lunctioos, Windows Much More!—$23 


nstrumentation for the 1990s 


DATA ANALYSTS 

DSP 


Curve Fitting 
Array Operations 


DATA PRESENTATION 4 

Kri' Graphical User Interface ■ 
H-i V Hardcopy Output I 

¥ I 


S IEEE-488.2 Interfaces 
9 Data Acquisition Boards 
M VXI Controllers 
I DSP Hardware and Software 
■ Lab VIE W* Software 
81 Lab Windows®Software 
V GPIB Support Products 
9 Training Classes 

For your free catalog, return this card or call: (512) 794 • 0100 
WmOIMli Fax (512) 794-8411 


r 




PREMIER ISSUE 






\ WindowsTech 

TV*- THE NEW MAGAZINE OF TOOLS AND 


TECHNIQUES FOR WINDOWS DEVELOPERS. 

If you use C, C++, Pascal, Actor, Smalltalk, Visual Basic... or if 
you haven’t decided which tools to use, Windows Tech 
Journal is for you. It’s packed with authoritative reviews, 
reliable techniques, and insightful commentary. 

0VES I want to break in. Start my one-year — 12 issues 
— airmail subscription to Windows Tech Journal for only 
$69.95. My payment is enclosed. 

Charge my □ VISA □ MasterCard □ Check drawn on U.S. bank in U.S. dollars. 

Card Number_Exp Date 


Gty 

Postal Code 

For fastest service call 503-747-0800 or fax this card to 503-74fr-0071. 

39201 























Name___ 

Company ____ 

Address_ 

City/Country/Code__ 

Phone_ 

Disk Size: I 5 %” (p add $1 per disk) 




PLACE 

POSTAGE 

HERE 


No. of disks_ x $ _ = $ _ 

Shipping & handling $10. All shipments $_ 

via International Air Mail. Tota| Qrder $ _ 

Method of payment:! VISA □ MasterCard U Check enclosed' 

Card No, _|_|_j_ 

Exp, Date_ 


Computer Solutions, N.W. 

P.O. Box 446 
Benzonia, Ml 49616 
U.S.A. 


Signature __ 

All programs require IBM PD or compatible computer 
$4,50 each LAST MINUTE ADDITIONS! 10 or more $4DO 

□ EZ-CASE (GRDB) Computer Aided Software Engineering! Very Good 

□ BIOS/DGS Relerence (UT42) Gobs of info on mysterious internals of 
the BIGS and DOS, Includes a ROM capture disk util. 

□ CXL Library (LC1&/LB192 Disks) 375 Functions for Cl Windows, Bar 
Menus. Picklists, Help systems, Video, Mouse etc. 

□ VGA/SVGA Graphics Tpplkil <JJT47) Libraries, source code, tutorials and 
tools for creating beautiful graphics In VGA or SVGA 

□ POWER BATCH COMPILER (UT48) Very enhanced batch language 
with many new features and a compiler to create FAST executable files 

□ Window Boss (LC07-LC09 3 Disks) New Version) Pull-Down & Pop-Up 
Menus, Data Entry etc. Great Documentation. THE BEST ON THE MARKET! 


LATEST VERSIONS QUALITY GUARANTEED 
MASSIVE LIBRARY 

□ (TSRMASS) - A “Massive Collection" of the best memory 
resident utilities (TSR) out there. Many wrth source code! 
10 Compressed Disks - Over 5 Megabytes! $25.00 

□ (UTMASS) Utilities Massive Collection - 35 Compressed 
Disks - Over IB Megabytes! $75.00 

□ (GAMASS) Games Massive Collection - 30 Compressed 
Disks - Over 15 Megabytes! $70.00 

□ (EDMASS) Educational Massive Collection - 20 Disks - 
Over 8 Megabytes! $49 95 

*We accept VISA, MasterCard, Check on U.S. bank or 
Money Order (In U.S. $) No bank drafts or Eurocheques. 
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Money Back 
Guarantee 



Technical , In-depth 
Code-intensive 


Learn Object-Oriented Programming 


JOURNAL OF 


OBJECT-ORIENTED 


77ic o/i/v magazine in the world 
devoted exclusively to OOP. 

featuring 

Smalltalk, Object Pascal, Objective-C, Eiffel, 
Actor and other new OOP languages. 


In every issue you net: 


• peer-reviewed articles 

• groundbreaking research 

• algorithms 

• coding tips 

• “insiders” info 


• actual program listings 

• provocative interviews 

• innovative applications 

• latest product news 

• candid product reviews 






1 Add 128 Users to Your PC ... 

Amet’s new serial workgroup concentrator 
supports up to 128 serial ports through 
a single slot for distances up to 4000 feet 
from the host PC. Designed for ISA, 

EISA or Micro Channel® architectures, 
ClusterPort/S is compatible with all ver¬ 
sions of PC-based UNIX operating systems. 
ClusterPort/S features SurgeBlock" surge 
^protection and is backed by 

Amet's Lifetime Warranty. 

Tell Me More 

(615) 834-8000 

FAX: (615) 834-5399 

Name 

Title 

Company 

Address 

City/State/Zip/Country 

&RRNET 


^ Multiuser Connectivity Solutions 

Phone 

MADE IN THE I SA! i; 

FAX 


Save More than 50% 
on Your Connection to BIX 

For about $20 per hour, you can connect with BIX, the on-line information 
service, from many cities around the world. Compared to packet switching 
networks, this saves you up to 75% depending on your location. There’s no 
application process. No character or packet fees. No extra charge for 2400 baud. 
And you’re billed directly by BIX for your phone usage. Just call the access 
numbers nearest you, log on, and the world of BIX is at your fingertips. 

Connect fees described in this ad are in addition to the BIX subscription fee. 

BIX 's flat-rate annual subscription fee is $39 every three months. 






























Guarantee: If dissatisfied, we will promptly 
refund your 


money for 
the unused 

issues. 

Yes! 

Please enter my 
subscription to 
JOOP at the 
following term: 

1 yr. (9 iss.) 
Individual □ $99 
Institution □ $193 


No. _ 

Exp._ 

Signature 


.payment enclosed 
.charge my credit card 
.Visa_MC 


All orders must be prepaid in U.S. dollars drawn 
on a U.S. bank. Payable to JOOP. 1-212-274-06401 

2 yr. (18 iss.) 
Individual □ $189 
Institution □ $374 


Name_ 

Company_ 

Street/Address_ 

City_ 

State/ Prov- 

Country_Postal Code 


POSTAGE 

REQUIRED 


OBJECT- ORENTED 


TNT Mailfast 
FRG/BOS/700251/MO1 
P.O. Box 66 
Hounslow 
TW5 9RT 



England 
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E2AZ 



&RRNET 


Place stamp 
here. Post Office 
will not deliver 
without postage. 


618 Grassmere Park Drive, #6 
Nashville, TN 37211-9918 USA 


BT Tymnet Access Information (All amounts are U.S. dollars): 

AUSTRALIA ($29/hr): Melbourne (3) 416-2146; Sydney (2) 290-3400 BELGIUM ($23/hr): Brussels (2) 725-5060 
DENMARK (S23/hr): Copenhagen (31) 18-63-33 FRANCE ($23/hr): Paris (14) 771-9133; (14) 602-7003; (14) 602-5500; 
Lyon (7) 893-0173 GERMANY (S23/hr): Cologne (221) 210196; Frankfurt (69) 666-4021; (69) 666-8131; 

Munich (89) 350-7682 ITALY (S23/hr): Milano (2) 26-41-24-50 NETHERLANDS ($23/hr): Alkmaar (72) 155190; 
Amsterdam (20) 6610094; Eindhoven (4902) 45530; The Hague (70) 3814641; (70) 3475032; Rotterdam (10) 4532002 
SWEDEN ($25/hr): Stockholm (8) 294782 SWITZERLAND ($25/hr): Geneva (22) 782-9329; Zurich (1) 730-9673 
UNITED KINGDOM (S20/hr); Birmingham (21) 6326636; Bristol (272) 255392; Cambridge (223) 845860; 
Edinburgh, Scotland (31) 3132172; Leeds (532) 341838; London (71) 4898571; (81) 5667260 

Log in BIX and register! Here’s how: _ 

BIXbb 

One Phoenix Mill Lane 
Peterborough, NH 03458 
1-800-227-2983 ♦ In NH (603) 924-7681 


xx[ xxx[ A 

Please log in: bix 
Name? new 





























FREE PRODUCT INFORMATION 


Wail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-43431 

Cirde the numbers on Inquiry Card which correspond Ed Check all the appropriate answers Eo questions '"A" Print Ybur name and address and mail, or lax to 

inquiry numbers assigned to ilems ol interest to you. through T’ 1-413 637 4343 


Fill duI this coupon carefully. PLEASE PRINT. 


NAME 

mT 


A. What li your primary Job luncHon/puncl-pil ins of 
raipfifllibNIty? (Chock one.) 

1DMIS/DP IDSalEfltertsting 

2 D PrDgranrnxjrrSyslBrtis Analyst 5 □ Enginwr/Scienlisl 

SDMrninisri-aijdfVMana^eiiE 6 D Other 


0. Whai opcrailng systems am you currenlly using? (Chock all 
trial apply.! 

IZLjPOMSDOS 15 LI UNIX 

13 □ DOS 4- WmJws IflLMieOS 

waosiz ircwuuvMS 


COMf^NY 


ADDRESS 


CITY COUNTY CODE 

r i _ L t t _ 

phone m 


B Whai It your liuvl of management responsibility? 

FPSentof-HMl 9 □ Professional 

ID Mid* level 

C An you e mealier (VAR. VAO. Dollar, Coniulteni}? 

ionites lio No 


Inquiry Numbers 1493 


Inquiry Number* 494-986 


E. For how many people do you in five ace the purchase pi 
hardware or tttltworo? 

18 L31-25 zonst-ee 

19Q26-50 210100 or mm 


Inquiry Number* 967-1479 


JANUARY 

42 IE! NT 


1 2 3 4 5 6 7 0 9 ID tl 12 13 14 15 16 17 

18 19 20 21 22 23 24 Z5 26 2? 26 29 30 31 32 33 34 

35 36 37 30 39 4€ 4 1 42 43 44 45 46 47 40 49 50 51 

52 53 54 55 56 57 58 59 60 61 52 63 64 65 66 6? 66 

60 TO 71 72 73 74 75 70 77 70 70 BO 01 02 83 84 05 

86 07 60 09 M 91 92 93 94 95 96 97 90 99 100 101 102 

103 104 105 106 107 106 IK HO HI H2 113 114 115 H6 «7 H6 H9 

120 121 122 123 124 125 136 127 120 129 130 131 132 133 134 135 136 

137 130 139 140 141 142 143 144 145 148 147 140 149 150 TSi 152 153 

154 155 156 157 150 156 160 161 T& 163 164 165 166 167 1GS 169 170 

171 T72 173 1 74 1 75 178 177 170 179 100 1B1 182 183 184 105 106 107 

188 181 190 191 112 193194195 108197190 199 200 201 202 m 204 
205 206 207 200 200 210 2h 212 213 214 215 216 217 218 213 220 221 

222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 


494 495 406 497490 499 500 501 502 503 504 505 506 507 500 509 510 
5TT 512 513 514 515 516 517 518 519 520 521 522 523 524 525 526 527 
520 529 530 531 532 533 534 535 536 537 530 539 540 541 542 543 544 
545 546 547 548 549 550 551 552 553 554 555 556 557 568 550 560 561 
562 563 564 565 566 567 560 569 570 571 572 573 574 575 575 577 578 
579 580 581 502 583 584 585 586 507 580 589 590 501 582 593 594 595 
596 597 598 599 600 601 602 603 604 605 606 607 B06 609 610 611 &12 


907 98B 909 990 991 992 993 994 995 996 997 990 999 1000 1001 1002 1003 
1004 1005 1006 1007 1000 10091010 10R 10121013 1014 1015 1016 1017 1010 1039 1020 
1021 1022 1023 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1030 1037 

1030 1039 1040 1041 1042 1 043 1 044 1 0451W6 1047 1040 1049 1050 1051 1052 1053 1054 

1055 1056 1057 1056 1059 1060 10611062 1063 1064 1065 1066 10671068 1069 1070 1071 
1072 1073 1074 1075 1070 10771078 1079 1 000 1M1 1082 1083 1064 1065 1086 1007 1000 

1089 10M 1091 1092 1093 1094 1095 1096 IDS? 1090 1099 1100 1101 H02 R03 H04 n05 


613 014 615 618 617 610 819 m 621 622 623 624 625 626 027 G2S 629 
630 631 632 633 634 635 636 637 630 639 640 641 642 043 644 645 646 
647 648 649 650 651 652 683 654 055 656 667 650 659 660 661 662 663 
664 666666 667 660 669 670 671 672 673 674 675 676 677670 679 680 
681 602 003 604 685 m 607 6B0 609 690 691 692 693 694 695 696 697 
698 699 700 701 702 703 704 705 706 707 700 709 710 7T1 712 N3 714 
715 716 717 718 719 720 721 722 723 724 725 726 727 728 729 730 731 


T106 H07 1108 H09 RIO HU 1112 Tft3 H14 H15 1116 TIT? T110 Hl9 1120 H21 H22 

n23 TT24 025 1120 H2? H20 1129 1130 1131 H32 H33 H34 Tt35 H36 H37 H30 H39 

1140 H41 T142 T143 M4 1145 1140 1147 H40 T149 1150 1151 1152 1153 H54 1155 T150 

T157 H58 1159 11W m 1102 1183 H64 1165 1166 1167 1168 1169 1170 H71 1172 H73 

H74 1175 n7$ H77 UTS 1179 m H01 1102 1103 T1&4 1185 1106 H07 1106 H89 m 

1191 1192 1193 1194 1196 1196 1197 T190 1199 1200 1 201 1202 1 203 1 204 1205 1206 1207 

1208 1209 1210 I2t> 12121213 1214 1215 1218 1217 12181219 1220 1221 1222 1223 1224 


239 240 241 242 243 244 245 240 247 240 249 250 251 252 253 254 255 
256 257 250 259 260 261 202 263 264 205 266 267 268 269 270 271 272 
273 274 275 278 277 270 279 2B0 201 282 283 284 285 286 207 280 289 
290 291 292 293 Z94 2S5 296 297 290 299 300 301 302 303 304 305 306 
307 306 309 310 311 312 313 314 315 316 317 318 319 320 321 322 323 
324 325 326 327 323 329 330 331 332 333 334 335 336 337 330 339 340 
341 342 343 344 345 340 347 346 349 350 351 352 353 354 355 356 357 


732 733 734 735 736 737 738 73B 740 741 742 743 744 745 746 747 740 
749 750 751 752 753 754 755 756 757 758 759 760 761 7E2 763 764 765 
766 707 763 769 770 771 772 773 774 7?5 770 777 770 779 700 701 702 
783 704 765 766 707 700 709 790 791 792 793 794 795 796 79? 790 799 
600 001 002 803 604 006 806 807 9D8 809 610 6H 012 813 814 SIS 016 
017 010 019 820 821 022 023 824 825 026 027 020 029 830 031 032 033 
034 035 836 837 036 039 840 841 842 843 844 845 046 847 648 849 050 


1225 122612271228 1 229 1230 1231 1232 1233 1234 1235 12361237 1230 1239 1240 1241 
1242 1243 1 244 1245 1245 1247 1248 1249 1250 1251 1252 1253 1 254 1 255 1 256 1 257 1258 

1259 1260 1 261 1262 1263-1264 1266 1266 1267 12601269 1270 1271 1272 1273 1274 1275 

1276 1277 1278 1279 1200 1201 1202 1203 1284 1285 T2S6 1287 1260 1209 1290 12911292 

1293 1294 12951296 1297 1298 1299 T300 1301 1302 1303 1304 1305 1306 1307 1300 1309 

1310 13H 13121313131413151316131?13101319 ISO 13211322 1323 1324 1325 1326 
1327 t328 1329 1330 1 331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343 


358 359 360 381 362 363 364 365 366 367 368 369 370 371 372 373 374 

375 378 377 378 379 3BD 301 382 303 304 385 306 307 388 309 390 391 

392 393 394 395 396 397 330 399 400 401 402 403 404 405 406 407 408 

409 410 411 412413414 415 416417 418 419420421 422423424 425 
428 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 

44$ 444 445 446 44 7 440 449 450 451 4S2 453 454 455 456 457 450 459 

460 461 402 463 464 465 466 467 460 469 470 471 472 473 474 475 476 

477 470 479 4fld 481 402 403 404 405 406 487 488 409 490 491 492 493 


051 652 853 854 055 056 857 850 859 BSD 661 662 063 864 865 866 867 
060 069 870 871 B72 073 874 875 870 877 078 079 800 881 882 003 604 
005 806 m 888- 009 m 891 092 893 834 095 096 897 BSD 899 900 901 
M2 903 904 905 906 907 908 909 910 911 912 913 9(4 915 916 917 910 
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Configuration 

Tribulations 


T his month started with a trip to the World Sci¬ 
ence Fiction Convention, and it ended with a trip 
to Washington for a visit to the Pentagon as well 
as attending the tenth anniversary of the found¬ 
ing of High Frontier, While we were there, we 
dropped by the Smithsonian, where they still have 
Ezeldal, my old CompuPro CP/M system, on display. 
Between trips, Larry Niven and I nearly finished The 
Moat Around Murcheson’s Eye , Meanwhile, stuff poured 
into Chaos Manor: alas, much of it experimental, or de¬ 
velopmental, or simply not worth writing about. 

The result is that this will be a rather odd column, 
opening with some gripes. But hang on, because there 
is plenty of good stuff I can recommend, and I’ll get to 
that, loo. 

Setup Programs 

If you have a spare day, you might try updating Win¬ 
dows when you are using Quarterdeck's QEMM-386 
and Symantec's Norton Desktop for Windows. It will 
take at least a day; it took me longer. 

My apologies if these comments get out of hand: at 
the moment, I would like to find and beat senseless the 
designer of the installation programs for both Windows 
and Norton Desktop. Then Fd like to bum their houses 
and sow the site with salt. After that, I might calm down. 

For the past 12 hours, I have tried to get back to w here 
1 was when I started. 1 finally managed, and thereby 
hangs a tale. 

Warning!! 

If you have Windows working properly and decide to 
update to a new version, save everything: the Windows 
subdirectory, all subdirectories {particularly SYSTEM) 
below thaL and all your C0NF1G,SYS and AUTO 
EXEC.BAT stuff. But do not save them on the same ma¬ 
chine, I mean that literally. Save them on floppy disks, or 
use LapLink to connect to a different machine entirely and 
then disconnect the wires between machines. I wouldn't 
even leave the computer connected to a network 
In my case, I transferred the CONFIG.SYS, AUTO¬ 
EXEC.BAT, and other such files to logical drive D, in a 
subdirectory called Cl. 1 went on to copy the Windows 
subdirectory to D\Ci\WINDOWS and the Norton Desk¬ 
top subdirectory over to D\CI\NDW as well. That way, 
I figured, at worst I could get back to where I started. 
Wrong, 

The Norton Desktop and Windows Setup programs 
go off and find all the previous copies and do things to 


them. In addition, Windows Setup makes changes to the 
SYSTEM.INI and WIN.INI files. Exactly what I don't 
know; if I had known, I would not have wasted the entire 
day trying to get back to where I was. All I know is that 
1 had no choice but to plunge onward, because attempts 
to restore by copying the D\C1 subdirectories to the ap¬ 
propriate places on C didn't help: I was unable to enter 
Windows at all. 

There was no help for it: I 
had to reinstall Windows from 
scratch. This takes a while, and 
1 didn’t do it right at first, so I 
had to do it several times. Ev¬ 
ery lime I did it, Setup would 
tell me that I had already in¬ 
stalled Windows from those 
disks, and this was a copy¬ 
righted program, and 1 was 
probably violating the law. 


QEMM-386, EMM386, 
and Doom 

Originally, I had Windows 3.0 
and a beta version of QEMM- 
386 6.0. This was installed by a 
Quarterdeck technician, and it 
gave me a lot of system RAM. 

Windows ran Norton Desktop 
as a shell, and I had a number of 
customized icons. I had installed 
tiie Icon Paks, Fd used the Nor¬ 
ton Icon Editor to customize oth¬ 
ers, and I had grouped every¬ 
thing nicely. I could run DOS 
games such as The Lost Admi¬ 
ral and Railroad Tycoon under 
Windows, and I had nice cus¬ 
tomized icons for those. 

Notice 1 say had. Now 1 
can't run any of those pro¬ 
grams, my icons are gone, and 
my files are ungrouped. In a word. I'll have about 3 
hours of work to get back to where I used to be. (Actually, 
it was more like 5 hours; I wrote parts of this as things 
happened.) 

My problems started when 1 decided to replace my 
beta QEMM-386 6.0 with the shipping version. Then I 
wanted to upgrade to a Windows 3.1 beta version. The up¬ 
grade setup seemed to work all right—but when it was 


Mixing the latest 
versions of some 
software can put you 
on the “ bleeding edge” 
of technology 
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I ingstorYs mass storage 
products offer a variety 
of disk upgrade solutions 
for your PCs and workstations. 


Internal Winchester Drives 
•High speed, high capacity 

• Mounting hardware 

• Easy user installation 

Removable 31/2 11 
Disk Subsystems 
•SCSI, AT/IDE, ESDI, ST506 

• Metal construction 

• Key lock & display indicator 

• Mounts in 5W 1 h.h. slot 


Shock Mounted w 

Removable Disk Subsystems 

• Rugged desktop subsystem 
•Shock absorbing disk carrier 
•SCSI, ESDI, ST506 
•Key lock & display panel 

External Mass 
Storage Expansion 

• Compact desktop subsystem 
•Highs peed, h i gh ca pac i ty 

• Accessories & software 
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Call Kingston today at: 
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Finished, Windows wouldn't work. “Miss¬ 
ing some device,” the error message said. 
No clue as to what device, and Lhe system 
locked up about half the lime [ booted up. 

So I tried to restore from drive D and 
get back to where I'd been. No joy. After 
I copied everything back over, I got the 
exact same error messages. Apparently, 
the Setup program had gone over to drive 
D and mucked that up, loo. Note that the 
Mac does that kind of madness all the time. 
Roberta suggests that Microsoft has hired 

D 

A oberta stood 
on one foot like a 
flamingo while I did 
the installation of 
Windows 3.0. 



a bunch of former Apple software design¬ 
ers, Could be. 

The next thing to do was to erase all 
that stuff and start over. After all, Norton 
Desktop would take care of things; or so i 
foolishly thought. First things first, then: 
get rid of QEMM-386 arid set up with 
HIMEM.SYS and EMM386.EXE until 
things are working right. I used the instal¬ 
lation program again, noting the infuriating 
little message about how 1 had installed 
from these disks before; and )o!, Windows 
ran, and Norton Desktop pul my old con¬ 
figuration back on-screen. Joy. 

Except that most of my applications 
wouldn't run. There'd be a flash on the 
screen, something about no ERRGR.DAT 
file, and something about memory. It was 
too fast to read, so I don’t quite know what 
it said. Just that a hunch of my programs 
would not run. Eventually I figured it out: 
they didn't have enough memory. 

Oddly enough, I could am Norton Com¬ 
mander—and inside Norton Commander, 
running under Windows, I could run some 
of the programs that would not run direct¬ 
ly under Windows, Really odd. 

Stepping Back 

Next tiling, then, was to try to make more 
memory by using QEMM-386 with the 
updated Windows. No joy. Although 
QEMM-386 6,0 says that it knows how to 
make Windows work properly, that isn't 


true: I can run QWINFIX until doomsday, 
each time getting the message that all is 
well, and Windows still won't run. OK, 
scrub QEMM-386, (I have since learned 
that QEMM-386 6.0 will work if you start 
Windows with WIN\D:X.) 

Next thing: try 386Max 6.0 from Quah 
has. That installs easily, once you get past 
their obsession with making sure you know 
about the copyrights—you need the serial 
number off the box to make it work, and if 
you throw the box away you're doomed— 
but then Windows would not work: not 
enough extended memory. Because my 
Cheetah 486 has 16 MB of memory, this 
didn't seem reasonable. It turns out that 
386Max defaults to making all your mem¬ 
ory into expanded memory, and Windows 
can't use that. Fortunately, the 386Max 
documents are clear enough on what to 
do. 1 pul the notation EMS=2048 in the 
CONFIG.SYS line invoking 386Max, and 
it made 2 MR of expanded memory and 
14 MB of extended memory. 

Once that was done, the new version of 
Windows wouldn't work. The error mes¬ 
sages, as usual, were completely uninfor¬ 
mative. No Windows with 386Max 6.0 or 
QEMM-386 6.0. 

In other words, I could stay with Mi¬ 
crosoft's inadequate memory management 
software so that a lot of my DOS applica¬ 
tions wouldn't run under Windows, or I 
could dump the new version of Windows, 
There wasn ! t much choice about that, so I 
scrubbed everything and went back to 
Windows 3.0, installing from scratch. 1 
have completely given up on update in¬ 
stallations to Windows. Sigh. 

Roberta must have become weary of 
my screaming at the software, because this 
time Just for luck, she stood on one foot 
like a flamingo while 1 did the installation. 
I asked her why she was doing that. “Why 
not? It can’t hurt,” she replied. I recall that 
when we travel she raises her feet when 
the airplane lakes off: same reason. 

Maybe that was it, but the Windows 3.0 
installation went very smoothly, and it ran 
fine. Of course, that was under Microsoft’s 
memory management software, and it pro¬ 
duced windows too small for Railroad Ty¬ 
coon, but at least I had Windows up again. 
Now to switch Lo 386Max. 

That worked. More than a 600-KR tem¬ 
porary program area, and l was in Win¬ 
dows. Now for the acid test: install Rail¬ 
road Tycoon as a DOS application and try 
to run it under Windows. 

Voilil! Qualitas has come through: 
there's more than enough memory to run 
Railroad Tycoon; indeed, I have six dif¬ 
ferent Railroad Tycoon games running at 
The same time. Wonderful! Now try The 
Lost Admiral... yep, that runs fine, and 
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ONIY ZORTECPTC++ OFFERS 

A TRUE MULTI-PLATFORM 
COMPILER AND MUCH MORE. 

When it comes to building larger, 
more complex applications, C++ is 
the language of choice. And now with 
Zortech C++, Symantec presents 
the only C++ compiler that provides 
professional tools for Windows™ 

DOS and OS/2 in a single, integrated 
package, 

Zortech C++ goes well beyond 
the other C++ and C compilers 
by delivering more of the tools serious 
programmers demand—plus a col¬ 
lection of exclusive features designed 
to increase your productivity 7 and 
reduce your development time. 

All of which means you’ll 
get your applications to mar¬ 
ket faster than ever before. 

For starters, our 
unique W1NC library auto¬ 
matically converts DOS 
command line 
programs to true A 
Windows applica¬ 
tions, And you won’t 
need to switch 



development 
systems, because 
you’ll have the 
flexibility of mov¬ 
ing to different platforms. 

Zortech C++ even includes 
royalty-free 32-bit and 16-bit DOS 
extenders, for the cost-effective devel¬ 
opment of programs with advanced 
memory 7 requirements. 

And since Zortech C++ pro¬ 
vides absolutely everything you need 


to edit, compile, 
link and debug any 
Windows appli¬ 
cation, you won't 
need to buy 
the Microsoft 
Windows SDK, 
We’ve also added 
a help compiler 
and engine, a 

Zortech C++ dramatically cuts leSOUICe 
your multi-pla tform development compiler, 
time by supporting the complete WinHnwc 
range of PC architectures. , 11 , " “ 

header 

flies and libraries, and printed SDK 
documentation. 

For unmatched performance, 
Zortech C++ offers globally optimiz¬ 
ing compilers that, boost program 
speed and significantly reduce 
program size. So regard- 
f less of the platform, 
Zortech C+t delivers 
performance and security 
where it matters... in your 
finished application. 

In fact, as the safest choice 
you can make, Zortech C++ 
ensures total C++ and ANSI C 
compatibility. It’s also supported by 
fading third-party utilities, 

midtipie platforms has never 1 been more libraries and Other tools. 
essential With Zortech C++, developing That’s Drobablv wtlV 
applications has never been easier 4 £ 

or more efficient more and more corporations 

are moving to Zortech C++ for their 
application development. 

UPGRADE TO ZORTECH C++ 



FOR JUST $199. 

There’s never been a better time 
to take advantage of the world’s first 
multiple-platform C++ compiler. 


Because, for just $199, users of Borland 
C++ and Microsoft C can now up¬ 
grade to Zortech C++ For Windows, 
DOS & OS/2—that’s a savings of S500!* 
And if your applications require 
even greater numerics support, pick 
up the Zortech C++ Science and 
Engineering Edition (which offers 
everything from the Windows, DOS 
and OS/2 version, along with the 
M++ array language extension, 
IEEE-754 and NCEG 91-015 numer¬ 
ical support, and much more). 



Zortech s industrw i strength compiler breaks 
through the DOS b¥)K barrier enabling you to 
develop programs of up to 16MB and beyond 

Either way, you’ll get unmatched 
Zortech quality backed by Symantec’s 
outstanding service and support. 

So visit your dealer or call us at 
1-800-228-4122, Ext. 804Y for more 
information about Zortech C++ 
and our competitive upgrade offer. 
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© 1991 Symantec Corporation, A U riyhts reserved. Zortech is a trademark of Symantec Corporation. All other brand or product names mentinmed are trademarks or reyisfamt trademarks of their respective holders. 
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it will blow up with no explanation if i re¬ 
set using EMM386.EXE. Joy. 

Fortunately, 386Max does everything 
it should do, and it makes for bigger DOS 
windows than QEMM-386 6,0 to boot. I 
like QEMM-386, and if you use Desqview, 
you ought to use it. But for use with Win¬ 
dows, at least for the moment, if s 386Max 
for me. It’s easy to install {only do re¬ 
member to adjust expanded memory size) 
and seems to work flawlessly. Highly rec¬ 
ommended. 


ATI Graphics Ultra 

Clearly, 1 like Windows; but do under¬ 
stand, I have the hardware to support it. 
One of those hardware items is the ATI 
Graphics Ultra video coprocessor and Su¬ 
per VGA board. This thing takes all the 
sting out of Windows: it’s very fast, the 
resolution is good, and when it isn't do¬ 
ing Windows, if s an excellent Super VGA 
board. On the big 19-inch Hitachi monitor, 
you can actually make use of software and 
modes that put hundreds of lines of text. 


or spreadsheet boxes, on your screen. 

Moreover, the Graphics Ultra is easy 
enough to install. It comes with a mouse 
port and its own three-button mouse. Of 
course, having a mouse bus on the video 
board saves a slot (or a COM port). 

There’s lots of software for using the 
Graphics Ultra with AutoCAD, Ventura 
Publisher, and so forth. You get Bitstream 
scalable fonts. Mostly, you get displays 
that look as if you have a laser printer right 
there on your screen. 

If I had to do much desktop publishing 
with a PCompatible system, Pd run out 
and get the Graphics Ultra. The time saved 
in proof copies would be significant. This 
board isn’t a memory hog, and it has per¬ 
formed wonderfully for every task we’ve 
asked of it, I really like it 

Desqview 

i run Windows on a Cheetah 486. That’s 
the machine that Larry Niven uses when he 
comes to work here: it has an older Zenith 
keyboard, which Larry prefers to my nice 
new Northgate OmniKey keyboards. It 
also has the 19-inch Hitachi screen (which 
Larry can see without his glasses), an ATI 
superlast video board, and the Perceptive 
Solutions superfast hard drive controller. 

I run Windows on lhai machine largely 
because 1 like lo be able to get at Norton 
Commander without exiting the word pro¬ 
cessor, Niven and I use “sneakernet” to 
transfer text files: when he works on a 
chapter, he saves that onto the hard disk. 
When it’s time for me to see it, the files 
are transferred to a floppy disk, which I 
put into my machine, automatically mak¬ 
ing a backup copy. 

If Larry has made changes to several 
chapters (each chapter is a file in our sys- 
tern), there are several files to be trans¬ 
ferred to a floppy disk, and that is ac¬ 
complished by using Norton Commander. 
Thus, what I want available on Larry’s 
machine is a task-switching system that 
will gel me from QSlA Write (configured 
with Word Finder and the Definitions Plus 
version of The American Heritage Dictio¬ 
nary as TSR programs that are available in 
background) to Norton Commander. 

On my own system, l do that with 
Desqview; but the problem with Desqview 
is that the hot key is the Alt key, and Lar¬ 
ry Niven is perfectly capable of striking 
that key inadvertently. When he does, 
Desqview pops up, and it confuses him. 
We both hate when that happens; and since 
Windows was doing the job quite nicely, 
and Niven is exceedingly unlikely to hit 
Control-Escape, I used Windows for his 
machine. 

That also means that I can play Rail¬ 
road Tycoon and switch back to either 


Move toWindows, 
stay with the YAK.. 



Considering Windows? But can't afford to lose contact 
with your host? KEAlerm 420 is the solution: DEC VT42D 
terminal emulation software for Windows 3. Now, you can 
have the hesl of both worlds! 

KEAterm 420 is a true Windows 3 application which 
provides the functionality of DECWT420. VT320and 
V1220 terminals in a window. KE Aterm 420 version 2 
gives you the features that count multiple pages, multiple 
sessions file transfer, multilingual support (English. French 
and German), script language and DDE support as well as 
network connections. Using (he familiar Windows interface. 
KEAterm makes il easy to move between servers, hosts 
and PC applications. With KEAterm, you can do it easier, 
do il faster, do it beltcrl 

To tie il all together, use KEA s network connection 


software: KEAlink LAT, KEAlink TCP/IP, and KEAlink 
IPX for concurrently connecting to your Novell network 
and your VAX or UNIX host. To eliminate keyboard 
remapping, select KEA s PowerStation VT laynul 
keyboard lo plug into your PC. And if you’re a DOS or 
UNIX user, KEA Systems offers the ZSTEM family of 
VT graphics and text emulation software for desktops 
running DOS or UNIX. 

For superior PC-VAX-UNIX connectivity, call today! 


KEA Systems Ltd. 
Orders: i-800-663-8702 
Telephone: (604)431-0727 
Fax: (604)431-0818 


VT Emulation Under Windows 


KEA Systems Ltd, 3738 North Fraser Way, Unit I0J, Burnaby BC> Canada V5J 5GL 

The KFj 4 kgo. KEA term. KEAlink. ZSTEM and ftiWerStnIlM ttt EMdemaiksot KEA Systems, Lid. All oLticr Iwaitd and product names tw iffldemafks or 
ragislercd iradrmiirltnjr UitJr lioldtrs. CnpyrlRlit 0 KEA SYSTEMS UD. 1491. All rtghla iWtrved. 
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Do You Make These 
Six Common Mistakes 
On Ybur Taxes? 


S ix common mistakes can cause you big 
headaches on your taxes. An oversight 
here, an omission there. From unnecessary 
tax payments to full blown IRS audits - you 
can end up paying too much... or worse. 

But now, using TurboTax and your per¬ 
sonal computer, you can avoid these simple 
but costly mistakes: 


I The Arithmetic Error 

Today, even the simplest forms con¬ 
tain complex calculations, And with 
all the late-night scrambling, an innocent 
mistake could cost you plenty. 

2 The Transcription Error 

With all those numbers being juggled 
from schedule to schedule, it's no 
wonder the figures are so often transcribed 
incorrectly or entered on the wrong line. 

3 The Omitted Form 

Even ''ordinary ' 1 returns require any¬ 
where from six to a dozen forms to 
complete. It’s easy to miss one... or end up 
rushing all over town to find the one you need. 

4 The Misinterpreted Instruction 

At best, IRS instructions can be tough 
to understand. At worst they can be 
mind-boggling. What you need are clear 
directions in plain English. 

5 The Overlooked Deduction 

You'd have to be a professional tax 
preparer to know all the deductions 
you're entitled to. If you miss just one, it 
could cost you hundreds of dollars. 


6 The Exceeded Guideline 

The fastest way to trigger an IRS 
audit is to exceed the "normal 11 range 
on one of your deductions. You need to know 
what the IRS looks for on a line-by-line basis. 


When you do your taxes with TurboTax, 
mistakes like these are virtually impossible. 
And filing your taxes couldn't be easier. 



TkrmfBM 


DOS 


America's # 1 
Tax Software 


TurboTax is America's #1 best-selling tax 
software -- over six million returns were filed 
with TurboTax lastyearl With TurboTax on your 
PC (or MacInTax on your Macintosh), you can 
completely and accurately prepare your income 
taxes in just a few hours. 

Here's how easy it is! 

A. Gather your records and receipts. 

B. Enter your data into TurboTax just once. 

C. Print out, sign and drop in the mail, 
TurboTax does the rest Even if your records 

and receipts aren't in any particular order, 
TurboTax guides you through step-by-step 


questions and shows how to enter 
every item. And [ike a good tax 
advisor, TurboTax helps you iden¬ 
tify every deduction you can claim. 

Then TurboTax makes all the 
calculations, checks for accuracy 
and consistency, and transfers ev¬ 
ery number to the proper lines on the proper 
forms. And, TurboTax prints every form you need 
in IRS-approved format right on your own printer 
- ready to sign and mail (or file electronically, if 
you prefer, for a faster refund}. 

PC Magazine says TurboTax "makes doing 
your taxes almost fun." Try it for yourself. Free. 
We know that if you try it, you'll never go back to 
doing your taxes the old-fashioned way. So well 
send you TurboTax on an unconditional free trial 
basis: if you don 'f like it, you don't pay for it! 

Free Bonus! 

Plus, when you buy 
TurboTax, we'll send you a 
FREE copy of Norton Utilities 
as a special bonus gift, 

Norton Utilities (regular 
$179) is America's best¬ 
selling disk repair and data 
recovery program. With over 
40 different types of error checking, it performs 
the most extensive diagnosis and repair of any 
utility program for the PC and Macintosh, And it's 
yours free when you buy TurboTax or MacInTax. 
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□ Yes, I'll try IlirbaTax FREE! 

Rush me a FREE trial copy of TurboTax ASAP (i pay just $8,50 shipping now), TH try it free for 30 days, 
and if I don't like it for any reason, ill just send it back and owe nothing, if I do keep it, I won't be charged 
until after my 30-day free trial 

Please Choose: G TurboTax (IBM-compatible) $69 

□ Vh* disks, or □ TurboTax for Windows $79 

□ 5 j /4 m disks □ MacInTax (for Macintosh) $79 
Name 

Address 


FREE BONUS: Your free copy of Norton Utilities 
(reg $179) will be sent upon full payment. 


City 


State Zip 


SPECIAL OFFER 

Pay now In full and we'll send both Notion and 
TurboTax right away - and well pay the shipping! 

□ Yes, charge my credit card in full now, 

□ Yes, check enclosed [payable to "ChipSoff} 


Bill My: □ Visa □ MasterCard □ Discover □ Amex 
Card#Exp. Date 


Signature 


Mail your order to: ChipSoft, Box 85709 
Or Call NOW: San Diego, CA 92186-5709 

800-487-8297 ™ 


TmtBTqx ratpras IBM PC, XT, AT, PS/1, nr PS/2 or conYMtiblfl', QOS 2-0 or ^her. 512K RAM and hart dm TifSeiTai Icr Widows retires Windows 3.0 or richer aid hart drive. 
Macfrilax rapara MflOCTfodi Plus, System 4.2 or fotgher and hart rfrwe. Cafitunia resident please odd 725% ales ax Oiler spires 4/10/92 - nut valid with any other fltfer 
ftfrer also Includes free Headstart Ed ben Icr orders received throudh 12/31/91 ® TifbcTai and MadnTsra are registered trademarks of ClwpSolt, Inc. and GlupSoft CA, Cory 
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Q&A, Norton Commander, or to a data¬ 
base (when I play Railroad Tycoon, 1 tend 
to be serious ). 

However, my own machine, a Cheetah 
386, still has Desqview, I’m used to it; 
and, indeed, Desqview really is more flex¬ 
ible than Windows, and once you have 
some experience with it, it's easier to use. 
Among other things, you can close a Desq¬ 
view application much more easily than 
you can get rid of a Windows application; 
and you can quit Desqview regardless of 
whether other applications are running. 

I suppose over time Windows will re¬ 
place Desqview. It does have some ad¬ 
vantages; but for the moment, I am content 
to use Desqview—except that once more 
I have a weird problem to relate. 

My Cheetah 386 runs DOS 33, and thus 
my hard drive is partitioned into logical 
drives C through L. This isn't a real hard¬ 
ship except that sometimes 1 forget where 
a file has gone. 

I have two large TSR drivers set up with 
my Cheetah 386: a Hitachi CD-ROM and 
LANtastic. With LANtastic, l can access 
the Pioneer Minichanger CD-ROM drive 
and the Pioneer read /write optical drive 
that doubles as a WORM; and, of course. 


if you do change 

to Windows, 

get Norton Desktop. 



I can send stuff to the network server for 
backup on the Palindrome tape drive, as I 
described last month. All these assets are 
available in all Desqview windows, and 
my w indows can be 544 KB in size, which 
isn't really enough, but it will serve. 
However, I keep thinking I ought to 
have larger windows and that I can gel 
them by switching to DOS 5,0. Bui when¬ 
ever I do that, I have much smaller 
Desqview windows. This doesn’t make 
much sense; but 1 have twice changed to 
DOS 5.0, and each time 1 have fished out 
the DOS 5,0 uninstall disk and gone back 
to the old system. More when 1 learn more, 
because 1 really do like DOS 5.0, Sigh. 


Norton Desktop for Windows 

If you do change to Windows, get Norton 
Desktop. It makes Windows a lot more 
fun, as well as easier to work with. There’s 
even an icon editor to let you customize 
things, and a fast-open panel that’s quite 
nifty for getting tilings started in a hurry. It 
does take up a lot of disk space—about 5 
MB. I think it's worth it, but then I have a 
lot of disk space. 

One caution: if you update your version 
of Windows, you may lose all the work 
you did with Norton Desktop in making 
things pretty. In theory, you can save 
things; but in practice, I was not able to 
do that. 

If you do reinstall with the notion of 
getting some of the saved stuff back, for¬ 
get it, I saved mine in D\C2\NDW, and 
the Norton installation program went over 
there and found it and insisted on work¬ 
ing with that no matter how much I told it 
not to. The designer of that installation 
program is another prime candidate for 
mayhem. 

Except for the installation program, 
though, 1 really like Norton Desktop for 
Windows, and 1 think you will, too. Rec¬ 
ommended. 



Gold up i 

All the experts agree, the value of Gold 
up. Over a million computer users hav* 
invested in XTree for improved produc¬ 
tivity because ifs the industry’s most 
logical and easy tause high performam 
file and disk management software. An 
XTreeGold 2.5 is the one file and disk 
management utility that builds on the 
strengths of every MS-DOS package, 
including DOS 5,0. 

To list just a few highlights in our XTre 
Gold 2.5 portfolio; there's unsurpassed 
power and speed to enhance your PC 
performance and productivity, indudir 
a wealth of viewers - over 50 for 
spreadsheets, database, word process! i 



XTree Easy, the file and disk 
management choice for laptop users 
and those new to computing. 



ViraSafe catches viruses before they 
have a chance to attack your PC, And 
ViruSafe/LAN protects the PC’s on 
your network. 



AllSafe, the comprehensive secur 
product that includes vims protec 
access control and security report 
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More Goodies 

Although you don't need them for Win¬ 
dows, a few other products make it a great 
deal more fun. Icon Puks I and II provide 
all kinds of nifty little icons—tel loons, 
birds, government buildings, trains, tanks, 
flags, programmer symbols, you name it. 
After Dark, the famous Flying Toasters 
screen blanker, will put fish, lightning, and 
other stuff, including messages, on your 
screen when youTe not using it. 

One reason to adopt Windows is that it 
helps make PCompatible computers fun 
again. Maybe not quite as much fun as a 
Mac, but it's getting there. One warning: 
once you start customizing your icons, it’s 
hard to know where to stop. 

And Yet More 

One problem with Windows is that the 
standard fonts are, if not really yucky, at 
least not very sparkling. The Graphics Ul¬ 
tra board comes with some better fonts, 
but there aren't enough of them. 

There's an easy fix for this: More Fonts 
gives you scalable typefaces, about as 
many as you'll ever want, with more com¬ 
ing. They look nice, especially with the 
Graphics Ultra board. There’s a wide va¬ 


riety, from formal to fun, with patterns, 
outlines, shadows, reverses, and all the 
other stuff you'd expect. They’re easy to 
install, and they work fast and efficient¬ 
ly. If that’s not enough, there’s also Dis¬ 
play Faces, 26 more typefaces ranging 
from Geneva to cursive script to Zbats, 
which are Dingbats for the PC, What more 
could you want? Recommended. 

It’s Me, Blast You! 

I like MathCAD. TPs easier to use than 
most other math programs, and MathCAD 
makes it a lot easier to create documents 
that have numbers in them. If you're look¬ 
ing for a present for a computer-using high 
school or college student—regardless of 
major—1 have no hesitation in recom¬ 
mending this program, I would have killed 
for it when I was in school. 

MathCAD lets you simply muck about 
with numbers and equations, doing com¬ 
plicated things and getting the right an¬ 
swer. In other words, it lets you get a feel 
for how mathematics works to describe 
the world. That's terribly important for 
any educated person, whether he or she is 
going to teach English, go into account¬ 
ing, become a physicist, or just wants to 


understand the world better. The new ver¬ 
sion of MathCAD for Windows integrates 
into the Windows environment nicely, and 
on a 386 or a 486 with a math chip, it runs 
so fast you hardly notice the delays, 

I'm fond of MathCAD, but this seems to 
be a month for complaints. When I in¬ 
stalled the program, it insisted that I give it 
my name. All right, that's becoming a 
common way of try ing to control software 
piracy, and I don't disapprove. Then il 
wanted a company name. 

I'm not a company. I'm just me. Sure, 
there's a legal entity known as J. E. Pour- 
nelie 8c Associates, but I don't need that 
splattered over every program 1 have. So I 
put in my name and left the company name 
blank: it wouldn't install. I tried spaces. 
Same story. I finally typed in BLAST 
YOU!!, and that worked fine; so now my 
copy of MathCAD for Windows identi¬ 
fies itself as being used by Jerry Poumelle, 
BLAST YOU!! Oh, well. MathCAD isn’t 
the only program w r ith silly installation 
rules. Highly recommended. 

Math Blaster Plus 

We have a whole slew of new education¬ 
al software. I generally let Roberta pick 


1ALE REST OF MARKET UNCHANGED. 



wGoJtf file archiving lets, ym eonpress 
5 into the industry standard Zip ktrmat ft 
* up spare, meriting storage wrp.tr 


and all the 
popular 
graphics file 
formats like 
TIFF, PCX, GIF, 
AutoCAD 
(DWG and 
DXF), Postscript 
PS), Microsoft Windows Paint and 
ore. Then there’s the 
tegrated file compression 
ith Zip archives that’ll save 
1 kinds of space on your hard 
sk. You can even create self¬ 
dracting Zip files! And with 
)ur investment in Gold you 




fnmGoiti lets you graphics fife 
Jhrmcfc in all ihe original edofi and free uf 
any screen distortion, ptosyou'w given sap, 
tfaflETD/i tuft 1 ctubf spec mkrmoim, too 


get an enhanced Application Menu with 
AutoBuild that installs* displays and runs 
more than 1,000 programs. Plus the 
Compare/Search function that lets you 
easily find old or duplicate files. .As well 
as the Undelete command that will 
recover accidentally deleted files. Whew! 
The list goes on and on. 

Plus you'll find all the 24 karat features 
that have made XTreeGold the 
international standard for file 
and disk management, like 
pull-down menus, fast, single 
keystroke commands, 
integrated mouse support, text 
editor, context-sensitive help 


| XTreeNet simplifies file and network 
management for Novell® Netware 
! administrators. 



xtree for UNIX * systems, the first 
easytouse file and disk management 
system for the multi-user UNIX 
environment. 


% w^COLD 


and extensive, easy4o4ollow documen¬ 
tation. 

So put away your " 1,1 — 
wagon; ask your 
software broker about 
XTreeGold 2.5 - the 
investment with built-in 
productivity to get you 
moving and shaking faster. For the name 
of the XTree broker nearest you, call 
(800)843-6888 Ext* 550* 

Buying “GOLD" pays interest! Registered 
XTreeGold investors can upgrade anytime to 
XTreeGold 2.5 for as little as $19 + 95< Anyone can 
sell short other file managers and receive XTree 
Gold 2.5 for $49.95. Call (800)282-5003 Ext. 975, 


XTREE 


COMPANY 
4330 Santa Fe Road San Luis Obispo, CA 9340) 
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DOUBLES 

YOUR DISK 














Used to be, when your hard disk got full you had 
to empty your wallet and buy a bigger one. 

Or, you could buy yourself some time by 
deleting a bunch of your files. 

At Stac,' we didn’t think this was much of a 
choice. So we invented Stacker" 

In the process, we created an instant 
bestseller Which isn’t surprising, considering 
that Stacker instantly gives you twice the disk 
capacity you had before. 


No\^ aren’t you glad 
you didn’t rush out and buy 
a new hard disk? 






How? 

By compressing all the files on your disk- 
applications, utilities, documents, spreadsheets, 
data, everything-using our patented Stacker 
LZS data compression technology 

Don’t know a thing about data compression? 

Don’t worry You don't have to. 

In fact, you don’t have to think about Stacker 
at all. 

Stacker works behind the scenes, expanding 
your data when you need it and compressing it 
again as it goes back to disk. 
Automatically 
It doesn’t even matter 
what kind of software you 
use. Because Stacker is 
100% compatible with 
everything from business 
and graphics programs to 
undelete utilities and low- 
level formatters. 

Not to mention the latest 
versions of DOS' and 
Windows: 

If you think doubling your 
disk capacity will slow you down, think again. 




m m 


As data is stored on 
your disk. Stacker 
imtwitly cmnpmsses it. 

Tilery when yo ur PC 
wads the data f 
Stacker wisimilly 
expands it 
ib u don't have 
to doa thing. 


You see, Stacker is fast* So fast, in fact, that it 
actually improves the performance of many of 
your applications. 

Stacker is also 100% safe-something no other 
data compression product on the market can say 

Which explains why every leading utility 
software publisher and tape drive manufacturer 
uses our technology in their own products. 

Speaking of software publishing and hardware 
manufacturing, we do both. 

Which means we give 
you a choice. 

If your PC can’t spare 
a slot, or if your PC is a 
portable, a laptop or a 
notebook, the software on 
the opposite page is just 
what you need. 

But if you’re one of those 
who insist on smaller driver size and the highest 
possible speed and compression ratio, you’ll want 
to install one of our three hardware versions. 

Installation, by the way is a snap. Just plug the 
board into 
any slot-no 
jumpers 
or switches 
to set. 

The 

software 
practically 
installs to the software-only 

-.ip t. version. Stacker is now available in three 
, 1 . ' 11 co-prwessor-unth-software 

Optimizes versions: Stacker X&8, Stacker AT/16 and. 

your disk StackerM&16, eachfeaturing the 

for you unique Stacker LZS chip. 

To find just how much Stacker can do for 
your disk, your data and your wallet, call 
1-800-522-7822 Ext. 298. Or ask your dealer for a 
demonstration. 

And see how well we Stac up. 


STAC 

The Data Compression Company 


___ 


■STACKER! 


pARDWAREl 

DOUBLES! 

Hour diskI 
CAPACITY. 


AynSt I H^iju 
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through that pile to see what she'll rec¬ 
ommend. One she likes is Math Blaster 
Plus for the Mac; this evaluation is based 
on her notes* 

The start-up program is a snap. Enter 
your name at the prompt, and Blasternaul 
and his robot S pot invite you to join them 
in outer space, where ships race across the 
sky. The program is built around four ad¬ 
venture games- The graphics are neat, even 
on the tiny Mac SE screen. 

The 750 math facts cover most elemen¬ 


tary school arithmetic facts, from addition 
through percentages. The program is far 
from perfect- The error loops aren't as well 
thought out as we’d like, and sometimes it 
will tell you that you got a perfect score 
when you didn't. You‘11 always reach the 
Hall of Fame no maltcr how lousy you do. 

However, Math Blaster Plus does make 
flash-card drill more palatable. There's an 
editor, so a teacher or parent can customize 
the drills to concentrate on areas where 
more work is needed. Probably nothing is 


going to make math drill really fun, but 
this gels closer than most methods* If you 
have a Mac and a child in the relevant 
grades, this will likely do some good. 

Disney World 

For best results with Disney software, first 
buy the Disney Sound Source. This is a 
little speaker that plugs into your PCom- 
patible's printer port (you can do this 
while your printer is still active; install 
Sound Source and forget it). It didn't come 
with any software, so its only use seems to 
be to run Disney software, but that's quite 
enough reason to have one. 

One Disney program is Mickey's 
ABC's; A Day at the Fair. It comes in liv¬ 
ing color with music and speech. Roberta 
says: “The ABC program is recommended 
for preschool kids ages 2 to 5. Installation 
takes only three steps. Beware of the copy¬ 
protection scheme. The adult installing the 
software needs to match up a black draw¬ 
ing of Mickey in a particular pose on 
brown paper with a cartoon cell on the 
screen. The black drawing is almost im¬ 
possible to see on the very deep brown pa¬ 
per* Don't give up on this, because the pan 
designed for the kids is worth it.” 

In fact, site say*s a lot more, all enthusi¬ 
astic* The program is self-prompting: if 
you do nothing, a female voice gives you 
directions. Then Mickey talks to you, leads 
you around the house, and generally does 
things in response to your typing in let¬ 
ters* This is about as painless a way to 
learn the alphabet as you'll find. 

Roberta continues: “Pressing a letter 
can initiate different actions depending on 
Mickey’s location* Press the uppercase or 
lowercase F t and Mickey slides down a 
firepole in his bedroom floor (every boy's 
dream) and he's off to the fair. He meets 
different animals at the fair and competes 
with Donald Duck. Donald or Mickey wins 
the contest depending on the sequence, 
and Goofy shoots the starting gun, which 
presents the word bang, like in a vaudeville 
scene. After the contest. Goofy presents 
Lhe prize ribbon.” And so forth. 

The cartoons are Disney quality, the 
voices are true to the characters, and the 
various actions you get from pressing dif¬ 
ferent letters are fun to watch. All told, 
it's another painless way to get kids to do 
alphabet drills, 

Roberta, who has taught about 15,000 
people to read, sums it up this way: “This 
software is a step in the right direction and 
would probably have enough variety to 
keep most children's interest at that age* 
No software designed for this age group 
will last very long* Learning that letters 
have sounds is the first step in learning to 
read. This software can help you explore 
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~ EISA UTILITIES MAKE THE JOB 
SIMPLE 

r^lp Aj L AMI designed and 

developed the EISA 
SHHk Configuration Utility 
to make configuring 
'0-My EISA products a snap. 
HF Run the ECU and select 
the auto configuration option, 
^ or modify the 1/0 ports, inter¬ 
rupts, or DMA settings as you desire. 


For EISA, there is only one 
player to consider—AMI. 
Whether it’s motherboards, 
BIOS, utilities, or SCSI a 
host adapters, AMI is 
the single source jMSl 

for advanced EISA 4 kJH 
technology. 


ADVANCED EISA & MOD 

LAR CPU MOTHERBOARDS "W 

With AMI leading the way in EISA 
motherboard designs, you will benefit 
from bulletproof performance and proven 
reliability. 

■ EZ-Flex—A new modular CPU design 
offering easy upgrades to future 
technology. 

■ Enterprise II—A proven EISA per¬ 
former, popular for critical applications. 


EISA ADD-ON CARDS 

The Fast Disk EISA SCSI Host Adapter, 
with a 

.... 

of 16 MB 

cache, and 9 
intelligent 

386SX I/O management, is the fastest SCSI 
host adapter on the market today. Look to 
AMI for other EISA cards in the near future. 


1 .............. THELEADING 

EISA BIOS 

.. AMI is the world- 

wide standard for 

BIOS. AMDs EISA BIOS provides the 
reliability, compatibility, and features 
you desire. Plus, it’s compatible 
with AMDs BIOS Configura- 
tion Utility, providing 
on-site customization A j 

for the Integrator 

or OEM. Xl 

Circle 15 on Inquiry Cord SINGLE SOURCE TECHNOLOGY 

(resellers: 16). AMERICAN MEGATRENDS, INC. 

800-U-BUY-AMI or 800-828-9264, 404-263-8181, fox 404-263-9381 


THE AMI DIFFERENCE 

AMI’s expertise covers the entire EISA 
environment, With research, engineering 
^ and support functions under one roof, 
AMI is unmatched in knowledge 
and support. Call AMI, and 
- you will understand why 

n AMl’s “monopoly” on 

EISA makes it the 
only game in town. 


poddns ipnj ou smf 
pjpoq ysia p»wodiui 


Discount EISA boards 
have high failure rate 


Discount board has 
slow video speed 


Use highly compatible 
AMI EISA BIOS 


GO TO BANKRUPTCY 


GO BACK 3 SPACES 


LOSE TURN 


PROFITABLE PARKING 






















USER’S COLUMN 


ITEMS DI5CU5SED 


After Dark......$49.95 

Berkeley Systems, Inc. 

2095 Rose Sl. 

Berkeley, CA 94709 

(800) 877-5535 

(510) 540-5535 

fax: (510) 540-5115 

Circle 1151 on Inquiry Cord. 


Desqview 2.4 .$129.95 

Desqview 386 2.4 ...$219.95 

QEMM-386 6.0 ....$99.95 


Quarterdeck Office Systems 
150 Pieo Blvd, 

Santa Monica, CA 90405 

(800) 354-3222 

(213) 392-9851 

fax: (213) 399-3802 

Circle 1152 on Inquiry Cord. 

Disney Sound Source.$39.95 

Mickey’s ABC’s: A Day at the 

Fair...........$39.95 

Wall. Disney Computer Software, Inc. 
500 South Buena Vista St. 

Burbank, CA 91505 

(800) 688-1520 

(818)841-3326 

fax: (716) 873-0906 

Circle 1153 on Inquiry Card. 

Graphics Ultra 


with 512 KB*.....$599 

with I MB...........$799 


ATI Technologies, Inc. 

3761 Victoria Park Ave, 
Scarborough. Ontario 
Canada MlW3S2 
(416) 756-0718 
fax: (416) 756-0720 

Circle 1154 on Inquiry Card. 


Harpoon. ..$59.95 

Three-Sixty 

2105 South Bascom. Suite 380 
Campbell, CA 95008 
(408) 879-9144 
fax: (408) 879-9739 

Circle 1155 on Inquiry Card. 


Icon Pak I .$49.95 

Icon Pak II .......$99.95 


Software Workshop 
75 South Mountain Way Dr. 

Orem, UT 84058 

(800) 762-9550 

(801) 224-6865 
lax: (801) 224-8121 

Circle 1156 an Inquiry Card* 

Kn q wledge Finder.$495-$4995 

Aries Systems Corp. 

One Dundee Park 

Andover, MA 01810 

(508)475-7200 

fax: (508) 474-8860 

Circle 1157 on Inquiry Card, 

The Literacy Connection. $100 

The Literacy Connection 

3960 Laurel Canyon Blvd„ Suite 372 

Studio City, CA 91604 

Circle 11 58 on Inquiry Card. 

The Lost Admiral .$59.95 

Quantum Quality Productions, Inc. 
1046 River Ave, 

Flemingion, NJ 08822 

(908) 788-2799 

Circle 1159 on Inquiry Card. 

Magazine Rack CD-ROM .,$89.95 
Bureau of Electronic Publishing, Inc. 
141 New Rd. 

Parsippany. NJ 07054 

(800) 828-4766 

(201) 808-2700 

fax: (201) 808-2676 

Circle 1160 on Inquiry Card. 


Math Blaster Plus ..,..... ..$59.95 

two-disk teacher’s edition,,..$69.95 

five-disk lab pack...,..,.,$179.95 

Davidson & Associates, Inc. 

3135 Kashi wa St. 

Torrance. CA 90509 
(800) 545-7677 
(213)534-4070 
fax:{213)534-3169 

Circle 1161 on Inquiry Card. 

MathCAD ...$495 

MathSoft, Inc, 

201 Broadway 

Cambridge, MA 02139 

(800) 628-4223 

(617)577-1017 

fax: (617) 577-8829 

Circle 1162 on Inquiry Card* 

More Fonts ............$149,95 

MicroLogic Software, Inc. 

1351 Ocean A ve, 

Emeryville, CA 94608 

(800) 888-9078 

(510) 652-5464 

fax: (510) 652-5040 

Circle 1163 on Inquiry Cord, 

Norton Desktop for Windows„,..$149 
Symantec Corp. 

10201 Torre Ave. 

Cupertino. CA 95014 

(800)441-7234 

(408) 253-9600 

fax: (408) 252-4694 

Circle 1164 on Inquiry Card. 

386Max 6.0 ....$99.95 

Qualitas, Inc. 

7101 Wisconsin Ave, r $uite 1386 

Bethesda, MD 20814 

(800) 733-1377 

(301)907-6700 

fax:(301)718-6060 

Circle 1165 on Inquiry Cord* 


the sound/symbol connection requisite to 
learning to read. Highly recommended.” 

The Literacy Connection 

You’re probably tired of my mentioning it, 
but Roberta's reading program, known as 
The Literacy Connection, continues to get 
results in field tests. She’s got it in half a 
dozen schools now. Teaching reading is 
tricky, because a lot of kids—between 25 
percent and 33 percent—are “natural read¬ 
ers” who pretty well learn without in¬ 


struction, Another 25 percent or so will 
learn quickly and easily. The rest have 
problems, and the worse the problem, the 
more important it is to be systematic about 
reading instruction. Unfortunately, given 
today’s classroom problems, being sys¬ 
tematic is precisely what many teachers 
cannot do, 

Roberta’s program proceeds systemati¬ 
cally. It has 70 lessons. Most children don’t 
need lhem all. Somewhere around lesson 
35, they take off on their own—which is. 


after all, what you want to happen. We’ve 
never heard of anyone who got through 
all 70 lessons and was still unable to read. 
But then when Roberta was the teacher of 
last resort in the L.A. Juvenile Justice sys¬ 
tem, she got plenty of “hopeless cases” 
and never failed to teach any of them, 
either. 

Winding Down 

The big problem with CD-ROMs is that 
the access/retrieval software isn’t up to 
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Discover the MastersPort 386SL and 
MastersPort 386SLe. The first notebook PCs 
with the intelligence to manage power for you, 
so you can use them hour after hour without giving 
battery life a moment's thought. 

The MastersPort 386SL was first to set the 
standard for notebook performance. Stretching 
Intel's revolutionary i386 SL microprocessor to offer 
you up to 8 hours* on a single charge. 

Now the MastersPort 386SLe takes the 
revolution one step further. Setting the pace with 
25 MHz and a standard 85MB hard drive. 

Pius both let you recharge the battery in less 
than 2 hours, press one key and continue where you 
left off. The advanced rest mode always brings you 
back to where you were, no matter what operating 
environment you're in. 

For more information and the name of your 
nearest Zenith Data Systems Medallion Reseller, call 
in North America. 



NEW! 


1& 


MastefsPoif 1 ' 3865Lt 

Processor-Speed 

t3fl6™ SL - 25/6,25/flMB/ 

C&h?wxssor 

H03H75X socfeel 

Memory (StcL/Maxj ■ 

2MB/8MB (54K tachc) 

Hard Disk Drive 

85MB 

LCD/Slw 


Video/Gray Scales 

VGA/32 

Powr Management 

Mtinttgcmenf™ 

- Rest Resume 
’P^CMfcdr nlul 

So Aware 

ore iiwxalled, 

Microsoft 1 TfPTndotty™' 
v3.i> included 

UeiRfiifwithbaneryl 

70 lbs. 







Gr ° upeBmi 
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USER’S COLUMN 


VSRSNAP 

version 1.03 for OS/2 PM 

The PM 
capture 
program 

Features: 


r ^ 

r* 

\r® 

i 



VSRSNAP, the 

handy screen 
snapshot utility for 
capturing screens, 
windows or parts of 
a screen in the OS/2 
PM environment 


The whole desktop or any area of the screen can be captured 
The current pointer shape is always captured 
1 Many different file formats are supported 
- Full support of the OS/2 PM clipboard 
Online help 

1 Changeable time lapse between choosing and grabbing, giving you 
time to pull down a menu, select text etc., before capturing 
s Runs under OS/2 PM version 1.2 or higher 


Supported file formats: 

* AIE OS/2 PM bitmap formats 

* Alt Microsoft Windows 3.0 bitmap formats 

* OS/2 PM metafile format 

* TIFF 24 bits 

* ZPIXMAP (X_Windows) 


% Prices: 

| Single user license $195.: 
J Site license $3,900.: 


To order VSRSNAP 
write or fax to: 

VSR Holland 
P.O. Box 2584, 
3500 GN Utrecht 
The Netherlands 
Fax: +31 30 31 04 26 
(Phone: +31 30 32 49 44) 




Quick 

1 FCICC for Windows 3-0 



The Scan & Paint 
Autotrace Program 

'illi' # # ill •llll' m. # II ■ 




Now you can scan, create, edit, print and even 
vectorise images — all with one program. Ybu can 
work easily and quickly with targe black-and-white 
images upto 4M bytes such as logos, maps, clip 
arts and drawings. 

QuickTrace for Windows supports ScanJet and 
Scan Man scanners with full painting functions, 
and handles TIFF, PCX and Windows bitmap image 
Files, automatically converts into CGM, EPSF, DXF, 
Mfcrografx PIC/DFtW and Adobe Al vector Files. 


for Windows. .$295 

DOS Versions (supports Autotrace funciiofi only) 

for DTP (KS&SKSS—’).$245 

Conwrl into EPSF. CGM, Miciograt* PIC, DRW 

for AutoCAD DXF.$295 

for Lotus Freelance Plus.$245 


m 


Oevetoped by 

Information & Control Lab. Co. 


Nskajlma Bldg.. 5F, 11-22, Shlnjuku 5-chome, 

Shinjuku-ku, Tokyo 160. Japan 

Phone: 3-5379-7470 t Fax: ^5379-747 \ 


PLEASE CONTACT: 212-605-2339 
OR SEE EGGHEAD NEAREST YOU IN U.S. 
CONTACT REFLEX IN U.K*: 0734-314611 


4rm Mitsubishi international Corporation 

Technology Affairs Dept 

520 Madison Avenue, New Ybfk. NY 1Q022 

Phone:212-605-2339 I Fax: 212-6G5-1847 


vQuicktrace can inpul images scanned by Nlscan. Logilec ScanMan and etc. •OEM inquiry welcome 



the technology. However, I recently re¬ 
ceived a disk from Aries Systems that 
demonstrates their Knowledge Finder 
software- this one is for a very large med¬ 
ical-reference text database. Knowledge 
Finder is neat stuff, and if you're contem¬ 
plating making a CD-ROM, you will want 
to look into it. 

The CD-ROM of the month is Maga¬ 
zine Rack, which is published by Infor¬ 
mation Access (355 Lakeside Dr*, Foster 
City, CA 94404, (800) 227-8431 or (510) 
378-5000) and is available from the Bureau 
of Electronic Publishing. It includes about 
100,000 articles from 300 different pub¬ 
lications, indexed to make things fairly 
easy to find. 

While I’m at it, Meckler (11 Ferry Lane 
W, Westport, CT 06880, (203) 226-6967) 
has a book that if you need it, you need it 
bad: CD-ROM Research Collections r An 
Evaluative Guide by Pat Ensor (1991, 
ISBN 0-88736-779-8), This lists nearly 
every known CD-ROM database—and 
there are a lot of them—along with ad¬ 
dresses, prices (if known), equipment re¬ 
quirements, and some comments on use¬ 
fulness. It covers everything from 
chemicals to sports to psychiatry collec¬ 
tions. 

The book of the month is Lois Mac- 
Master BujokTs The Warrior’s Appren¬ 
tice , action adventure science Fiction of 
the old school* The woman can write. 

The game of the month is The Lost Ad¬ 
miral. It has some flaws and probably is the 
silliest role-playing game I have ever seen, 
but as a game it grows on you. The game 
mechanics are simple enough to learn, 
even from the wretched documentation. 
This is a game, not a simulation, but most 
of the principles of naval war can be ap¬ 
plied. 

Of course, if you want modem naval 
realism, get Harpoon. It has some new sce¬ 
narios* 

All told, a good month, and I learned 
something: you can install Windows with 
no trouble at all, provided that your Very 
Significant Other doesn’t mind standing 
on one foot like a flamingo. ... ■ 


Jerry Pournelie holds a doctorate in psy¬ 
chology and is a science fiction writer who 
also earns a comfortable living writing 
about computers present and future. Jerry 
welcomes readers' comments and opin¬ 
ions , Send a self-addressed, stamped en¬ 
velope to Jerry Pournelie , do BYTE, One 
Phoenix Mill Lane , Peterborough, NH 
03458. Please put your address on the let¬ 
ter as well as on the envelope. Due to the 
high volume of letters, Jerry cannot guar¬ 
antee a personal reply. You can also con¬ 
tact him on BIX as “jerryp." 
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The "Notebook OfTheYear" 
AndTwo Powerful Sequels. 
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BRITISH EDITION 


Premium Exec 386SX. 25C 
Color Model 63V/4 


1 i^BSEKl 

i ANfflSTS 
t CHOKE 


‘ •' Ium.'AJ 




Premium ' Exec* 386SX, 20 
Model 43V 

New Lower Pricing! 

lane 


20 MHz, 386SX Processing 
2 MB RAM, 4Q MB Hard Drive 
VGA Monochrome Display 
With 32 Gray Shades 


25 MHz, 386SX Processing 
4 MB RAM 60 MB Hard Drive 
VGA Color Display 
With Up To 256 Colors 


4995 


Premium Exec 386SX;25 
Model 63V. 4 

New Lower Pricing! 


25 MHz, 386SX Processing 
4 MB RAM, 60 MB Hard Drive 
VGA Monochrome Display 
With 32 Gnty Shades 


BffllffiflPP 

NOTEBOOK 
OF THE YEAR 


Only one year after its introduction, the 
Premium Exec 386SX/20 has become one of the 
most popular notebook computers today, with 
sales of more than 70,000 units and cUmbing. 

And among industry experts, the Premium 
Exec 3863X/20 is winning such coveted awards 
as "Notebook of the Year?' "Analyst's Choice" 
"Best Buy" and the "VIP Award" 

So, you can be assured AST delivers the best 
combination of price, performance, quality and 
customer support on the market today 

And if you need a color display, or 25 MTtz 
processing power, here are two more winners to 
meet your specific portable computing needs: 

Premium Exec 3865X/25 For Split-Second 
Processing — When every minute counts, ask 
for this speed demon. It delivers super-fast 
25 MHz speed to conquer any number of appli¬ 
cations with ease. And at a cost comparable to 
other manufacturers' 20 MHz systems, AST's 


Premium Exec 3865X/25 gives you a 25% increase 
in performance Now that's value 

Premium Exec 386SX/25C Bor Fabulous Color 
At A Fabulous Price — Herd's your chance to 
take advantage of a top-notch 256-color note¬ 


Backed By AST's Aivard-Wi lining 
Service And Toll-Free Support 

For More Inicirination On AST Products Call 

1-800-876-4AST 


book with 25 MHz processing for only $4995. 
its bright, fast VGA display offers a resolution of 
640 x 480, perfect for Windows-based software. 

Made In America To Stringent Quality Stan¬ 
dards — Designed and manufactured right here 
in the U5 V ou r Premium Exec notebooks offer 
state-of-the-art features and performance. 


Backed By Award-Winning AST Service and 
Support — We're never out of touch. Whether 
you need to reach us by computer, telephone, 
mail, or even by FAX, you can count on AST for 
a full range of service and support programs. 
This includes ExeCare™ an optional program 
which guarantees your Premium Exec will be 
replaced within 24 hours. 

Ask For The "Notebook Of The Year" — Bor 

the best all-around notebook computer, look to 
the experts. Their choice is unanimous — the 
Premium Exec. Bor more information, or the 
name of the dealer nearest you, call AST today 

at 1-800-876-4AST. 



COMPUTER 

The Rower Of Choice 


Prices MSW, dealer prices may vary. Awards Nmpbook Of Th* Year, PC LapTop December 1091; VIP, PwiitNe Office, November C991, Analysis Choice, ft! Wfef*, Aprd 1991: fes 0U)t H.' Mpfluzitm Iflwidi Bullion), April ]9V|, 
AST markets products worldwide, outside of the United Suit* And ClTUM caD AST CmemnkHMl on 1714) 717-9292 or FAX io jTH] 727-BSfiS 
AST, AST iQfiO and Premium c^iswred. Exec, £xeO«e icademarks AST Keseancd. Inc. Cojyrj^u © 1W1 AST Heseairii, Inc. AD rights iescrwd 



































When It Comes To 
Offers The Com 


System Boards 



MNE466 


High-Performance EISA486System Board 

► 486 25/33MHz (Upgradable to 50/66MHz) 

► 128KB of external write-back cache 

► IDE, (loppy, S/P, PS2 mouse ports 

► Mylex BIOS, surface mount design 

► 50MHz available Q1,1992 


Graphics Controllers 



High-Resolution EISA Graphics Controllers 

► TI 34020 32/40MHz graphics processor 

► 1600 x I200 or 1280 x 1024 resolution, 8 bit, 256 colors 

► TIG A 2.05, Windows 3.0, AutoCAD, X-Window support 



Fast EISA Graphics Accelerator 

► S3 graphics accelerator 

► 1280 x 960 x 16 or 1024 x 768 x 256 resolution 

► Windows 3.0, GEM 3.1, AutoCAD, X-Window, Auto Shade 


SCSI Host Adapters 



EISA SCSI-2 Host Adapter 

► SCSI-2 (fast and wide), 20MB/s peak throughput 

► EISA bus-master transfer rates up to 33MB/s 

► Support for all popular SCSI devices 

► Disconnect/reconnect, scalter/garher, synchronous drive support, 
disk mirroring and duplexing 

p- DOS, OS/2, UNIX, NetWare support 


Ethernet LAN Adapters 



Multi-Channel EISA Ethernet LAN Adapter 

► Four 10Base-T Ethernet ports 

► Four Intel 8259632-bit Network Interface Controllers (NIC) 

► 256KB dual-ported SRAM (64KB per NIC) 

► Up to 16 individual 10Mbps Ethernet lOBase-T ports per host 

► Supports Novell NetWare311, UNIX TCP/IP and NDIS 



EISA Caching SCSI Host Adapter 

► Intel 80376, up to SMB cache, bus-master transfer rate up to 25MB/s 

► Disconnect/reconnect, scatter/gather, mirroring, duplexing, 
tape backup 

► DOS, OS/2, UNIX, SCO UNIX, NetWare, Windows3.0 



EISA Ethernet LAN Adapter 

► DP8390 Network Interface Controller 

► EISA shared-mem oiy up to 16MB/s 

► Novell certified 

► NetWare v2 + 15, 2.2,3.0,3J and 3.11, UNIX. OS/2 LAN Manager 











EISA, Only Mylex 
plete Solution. 



Multiprocessing 
System 


Available Ql, 1992 


► 64-bit 267MB/s billy symmetric multiprocessing bus 

► Four 486/50 CPUs with up to 512 KB of write-back cache 

► All EISA peripherals available from Mylex, Mylex BIOS 

► UNIX VA, Novell Netware 286/586, SCO MPX, MS-DOS, 
Windows 5.0, LAN Manager support 



ftafiSS 

EISA Bus Interface Backplane 




Multiprocessor Interrupt Controller 



ECC Memory Controller 


Disk Array Subsystem (Multi-Channel) 

Available Q1.I992 

► The most advanced and unique disk array subsystem- includes disk array 
enclosure, controller, host adapter and software 

► Five fast and wide SCSI-2 channels on a single-host adapter card- 
each channel supports up to 20 MBA peak throughput 

► EISA SCSI host adapter uses Intel i96QCA 52-bit RISC processor 

► Up to 64MB of write-hack cache provided 

► Striping until built-in support for various RAID levels 

► Fault tolerance features including automatic drive failure detection, hot 
replacement and transparent rebuild 


i 


Circle 306 on Inquiry Curd (RESELLERS: 307). 




For more information on these or any Mylex products, please contact 
us at 1-800-77-MYLEX or 1-510-796-6100. Or, fax the domestic sales 
department at 1-510-745-8016 and international sales at 1-510*745-7521. 

All trademarks are the property of their respective holders- ©199), Mylex Corporation, Specifications subject to change without oorict 
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Rely On The MINUTEMAN UPS 
For LAN Protection 


Spikes. Surges. Overvoltage. 
Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data — 
unless youTe protected with 
MINUTEMAN Uninterruptible 
Power Supplies. 

MINUTEMAN protects all 
your equipment and data. All 
the time. In fact, in the event 
of power failure, it will safely 
and automatically shut down 
an unattended network. 

No matter what your needs 
are, MINUTEMAN can pro¬ 
tect and interface with 
everything from a stand alone 
workstation to the largest of 
the IBM AS/400s. We also 
provide 220-volt international 
models and Automatic Voltage 
Regulators. 

So call the experts for LAN 
protection and receive a free 
power protection package. 





MINUTEMAN detects power failure, alerts network and continues to 
provide computer grade power until shut down command is issued. 


1-800-238-7272 

See us at 


CeBIT ’92 

Hall 17 
USA Pavilion 


FQfl LAN 

NOVELL Li|E 

TESTED and 
APPROVED 


Novell approved UPS monitor boards 


STANDBY UPS MODELS 

tOO VA to 2300 VA 
Sinewave output 
Small, lightweight design 


ON-LINE UPS MODELS 

500 VA to 10,000 VA 
True double conversion 
Static by-pass standard 
Sinewave output 
Lower pricing than ever 


UNATTENDED SHUT DOWN 

MINUTEMAN UPSs are 
network ready for unattended, 
orderly shut down of every 
available operating system. 





UNINTERRUPTIBLE POWER SUPPLIES 


© Para Systems. Inc. 1455 LeMay Drive, Carrollton, Texas 75007 Phone; 214-446-7363 FAX: 214-446-9011 
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BUSINESS CONNECTION 



Murphy’s Law ,r " " 

and Interoperability 


M any people in the computer industry have a 
deep and abiding interest in Murphy’s Law. 
They firmly believe that when you examine 
something up close, much of it doesn’t work. 
These people are pessimists, of course. Un¬ 
fortunately, they’re frequently right. 

For those of us who have had to deal with moving 
complex information between platforms, it’s clear that the 
person who first wrote “interoperuble systems won’t” 
knew what he was talking about. For years, interoper¬ 
ability was an unrealized dream, and so-called compati¬ 
ble hardware and software packages frequently weren’t. 

Times have changed. It’s now possible to find imple¬ 
mentations of popular PC programs for a variety of com¬ 
puter systems. You can use the same spreadsheet pack¬ 
age on your Mac, your DOS PC, and your Unix system. 
You can process your prose on the same word process¬ 
ing program, whether you’re using a PC, a Mac, or even 
a VAX. No longer do you have to worry about finding 
ways to convert files. After all, you’re using the same 
package on different systems. Or are you? 

Defining “Compatible” 

One of the best ways to ensure software compatibility 
between systems would seem to be to use the same ap¬ 
plications software across platforms. Using WordPer¬ 
fect on your DOS, OS/2, Mac, and Unix personal com¬ 
puters and on your DEC, Data General, and IBM host 
systems should guarantee common access to any word 
processing file from any machine. That’s true, but us¬ 
ing die same software on all platforms doesn’t necessar¬ 
ily ensure total interoperability. The problem is that there 
are several levels of compatibility. 

The ability to transfer files between two word pro¬ 
cessing packages means only that you don’t need to re¬ 
type the document text. You probably won’t be able to 
preserve any special characters, formatting commands, or 
other attributes, although in some cases a word processor 
from one vendor, for example, will recognize some or 
all file attributes of another. 

Applications that run on several platforms may support 
all file attributes across all systems. Often, however, 
the different versions are out of sync. That means that fea¬ 
tures available to PC users may not yet be available to 
Mac or Unix clients, or vice versa. 

Still other packages have incompatible file formats, 
and nothing you can do short of custom programming 
will allow you to exchange data between them. You 
might find yourself in this situation if you try to exchange 


data between a financial package running on an IBM 
mainframe and a DOS word processor. 

Work-Flow Changes 

The reason that there’s something of a gap between the 
way applications treat foreign files and the way users 
want them treated has a lot to do with apparent differences 
between the way users work in groups and the way ap¬ 
plications developers write ap¬ 
plications, When people work 
in teams—project teams, de¬ 
partments, hierarchies, or 
whatever—they normally share 
responsibility for the ultimate 
work product. They may, for 
example, parcel out sections of 
a report-writing project and 
then assemble the sections for 
final editing. Other companies 
delegate the initial work on a 
project to a junior member, 
who then passes it to others 
who edit, add material, or oth¬ 
erwise change it. 

Once the initial writing for 
a product is complete, it passes 
to final production, where it 
gets a final scrub for format¬ 
ting changes, minor correc¬ 
tions, and layout before taking 
its final form. So the document, 
spreadsheet, or other work file 
passes through many hands be¬ 
fore it shows up in finished 
form. Until recently, most of¬ 
fice workers performed these 
functions on paper, and a sec¬ 
retary did most of the work. 

Now, with the popularity of 
heterogeneous LANs, elec¬ 
tronic versions of a document 
pass among many users who are often on different sys¬ 
tems and running different application programs. The 
file changes its form many times as it passes through 
this process. Often, something gets lost in the shuffle. 

Common Denominators 

LANs make exchanging files very easy. That’s why it 
is so important for applications to handle conversions 


Sharing files among 
the many systems 
and applications in 
today's office inevitably 
leads to confusion 
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transparently. Unfortunately, the process 
usually isn't transparent. Often, complete 
conversions aren't possible, and you may 
have to settle for conversions to and from 
ASCII as the least common denominator. 

Most applications can convert files to 
and from ASCII. You might, for example, 
convert a Microsoft Excel spreadsheet to 
ASCII in order to import it into a WordStar 
document. You retain the numbers but lose 
special characters, formatting, and formu¬ 
las* Even ASCII doesn't always work as an 
intermediary, because some programs still 
don't support it. In that case, you'll need a 
conversion utility to serve as an interme¬ 
diary. It's unfortunate that a file must pass 
through all those permutations just so you 
can get a plain text copy. 

Fortunately, there is life beyond ASCII* 
For example, Lotus 1 -2-3 can read dBase 
files, and Excel can read Lotus 1-2-3 files. 
The program importing the file converts 
it directly into the native file format* This 
works better than converting to ASCII, 
but you still usually lose some attributes. 
There are exceptions: Excel, for example, 
can interpret formulas and other attributes 
from Lotus 1 -2-3 and a few other spread¬ 
sheet file formats. 

Some developers design their packages 
to work with other programs. When I 
wrote my recent book WordPerfect Office 
3.0: The Basics (John Wiley & Sons, 
1991), I sent WordPerfect 5.1 files to the 
publisher, who used PageMaker for the 
page layout* The typesetting equipment 
accepted the text from PageMaker but re¬ 
jected the embedded WordPerfect graph¬ 
ics-format illustrations. I had to use Inset 
Systems' HiJaak to convert these images 
to TIFF. 

In such a vast wilderness of file formats* 
you'd think that the best salvation would 
be to use die same software on all the com¬ 
puters at your business. If you're using 
WordPerfect on your IBM clones, forex- 
ample, perhaps you should use WordPer¬ 
fect on your Macs and your VAX as well. 
Then you'd be able to move documents 
around with no problems of any kind what¬ 
ever* Right? Not quite. 

The Big Iron 

Differences between platforms become 
more noticeable when you move into the 
world of minicomputers and mainframes. 
Companie.s like Lotus and WordPerfect 
also make software for larger computers 
outside of the personal computer market. 
WordPerfect got its start writing word pro¬ 
cessing software for Data General mini¬ 
computers. Regardless of their background, 
though, differences between software ver¬ 
sions remain. 

You can create a WordPerfect file on 
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your personal computer that you can't use 
with the version of WordPerfect that’s 
running on your VAX down the hall. 
Why? Because the versions for the mini¬ 
computer and mainframe worlds tend to 
lag behind the personal computer versions* 
WordPerfect 5*1 for the PC was out 
months before VAX customers using ver¬ 
sion 5*0 received their upgrade. The spread 
between WordPerfect versions for some 
versions of Unix is even wider, so choos¬ 
ing WordPerfect for a corporate standard 
may still require file conversion. 

Some companies respond by ignoring 
the problem, but most companies can’t do 
that. Others plan to convert everyone to 
one system. Unfortunately, many compa¬ 
nies have such a large investment in the 
central computer and its attendant termi¬ 
nals that conversion to personal computers 
proceeds slowly* It's not at all unusual to 
find workgroups in which some users have 
computers while others are still using 
dumb terminals* For these groups to work 
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MAGAZINE! 


CAD/CAM Software 


And, if you're ready for a three dimensional CAD 
program, there is the state-of-the-art 
DesignCAD 3D ... for only $499! 


DesignCAD is the software used in the design of Andre 
Agassi's tennis rackets, the Patriot missile, and scores 
of other high tech, low tech, and no tech products. 


So what's all the racket about? It's because we 
believe that it's silly to spend more on a CAD system 
than you would on a word processor. Agree? 

Well, the ball's in your court. 


Your product designed with DesignCAD? 
Let us know, and maybe we'll put it in one 

of our ads. 


3,000 bucks for a CAD program? 

Are you kidding? 


DesignCAD 2D is only $349, and it has more and better 
features than the other CAD programs that cost $3 f 000! 


For a free demo disk 
and 16 page color brochure, 
contact: 


Small Business Computers, Inc. 
One American Way* Pryor, Oklahoma 74361 
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F77L-EM/32 & La hey Ergo OS/386 


Port mainframe programs as large as 96MB to 386/486*9 with this 32-bit DOS-Extender 
compiler. The Winner of PC Magazine's 1988 Technical Excellence Award just got better. New 
Version 4.0 includes: Programming Tools, Popular Fortran 90 features, Virtual Memory 
Support, DESQview Support, New Documentation and Free Unlimited Runtime Licenses. 
F77L-EM/32 $995 0&386 $395 


F77L 


The fastest real-mode compiler available. 
F77L can take advantage of your 386 PC by 
generating 32-bit instructions. New Version 
5.0 includes: Fortran 90 features, Weitek 


support, and Video Graphics. $595 


Lahey Personal Fortran 77 

Version 3.0: Full ANSI 77, Editor, Debugger, 
Linker, Library Manager, Microsoft and 
Borland C interfaces. A great learning tool 
al an unbeatable price, $99 




Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. RO. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX,: (702) 831-8123 
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together, they must share information bi¬ 
directionally, What should be a simple 
task, such as sending a page of text from 
one user to another, may require a Die con¬ 
version, a file transfer, or even an upload to 
the host system, followed by a file con¬ 
version. For the process to be useful, it 
needs to work effectively. Often it doesn't. 

What's the bottom line? There’s no way 
to be certain that you can use the same 
software on multiple platforms transpar¬ 
ently unless you can find someone w r ho 
has done it already. About the only thing 
you can assume is dial there will be glitch¬ 
es, but hopefully minor ones, from time 
to time. 

Coping with the Confusion 

Clearly, you’ll find no magic solution if 
you're dealing with users and workgroups 
that must work together yet have evolved 
with their ow n unique systems and appli¬ 
cations. But that should be no surprise by 
now. What you can do is manage the situ¬ 
ation by recognizing these limitations and 
restructuring your work flow and the re¬ 
sources you use to avoid them. You have 
three basic choices. Your approach de¬ 
pends on your business situation, your 
corporate culture, and your current in¬ 
vestment in hardware. 

Solution 1: You can simplify your situ¬ 
ation by restricting everyone's choice of 
computers and software and by replacing 
those systems that don't fit. If everyone 
has DOS PCs running WordPerfect, Lo¬ 
tus 1-2-3, and PageMaker, you won’t have 
any problems. This solution avoids com¬ 
patibility and file-conversion problems 
and minimizes training and upgrade pro¬ 
cedures. It’s a bit rigid, though, and can 
get quite expensive if you have to replace 
much of your computer equipment. It 
might also make some operations in the 
work-flow process less efficient: Mac users 
in the production department won’t enjoy 
learning to use a PC. Nevertheless, a com¬ 
pany that depends heavily on moving doc¬ 
uments from one user to another may find 
compatibility to be more important than 
flexibility. 

Solution 2: Let each user retain his or 
her chosen system but choose software for 
each platform that's interoperable with 
your other applications. This more relaxed 
approach is more suitable to the way many 
businesses work. You might select Mi¬ 
crosoft Word as your word processor and 
Excel as your spreadsheet if your work¬ 
groups consist of Macs and PCs running 
Windows 3,1, for example. This works 
well only if the applications you need are 
available on all your systems. Be prepared, 
however, for unforeseen difficulties. You'll 
maintain workgroup efficiency, but you 
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When there's only 
one LaserJet® to go around... 



It's a lesson you learned long ago — how 
to share with others. But unfortunately, no one 
ever informed you of the ways to share a 
LaserJet® printer. 



PACIFIC 


So now you've got several people in an 
office all vying for the rights to a single 
printer. What do you do? Learn to share with 
Pacific Connect'”. 

Tills printer sharing device for the HP 
LaserJet Series II, UD, III, and I1ID is perfect for 
environments with several PCs and/or 
Macintoshes. Why spend money on multiple 
LaserJet or PostScript -printers when you can 
share one LaserJet with up to five PC and 
Macintosh users? 

Pacific Connect slips conveniently into the 
optional I/O slot on a LaserJet printer. So it's 
easy to install and easy to use. No other 
LaserJet printer sharing device comes com¬ 
plete with all the cables, adapters and Macin¬ 
tosh support needed . Of course, PostScript 
operation requires Pacific Data Products' 
award-winning PostScript language emulation 
cartridge, PacificPage’” and the additional 
printer memory needed for printing PostScript 
files. 

As if each user were printing to his own 
printer. Pacific Connect eliminates the need 
for mechanical switch boxes or net¬ 
working software. And print jobs 
are placed in the user-upgradeable 
buffer memory of 256k or 1.25 MB, 
and printed in the order that they 
are received. 

For product information contact 
Pacific Data Products at 9125 Rehco 
Road, San Diego, CA 92121, USA, 
(619) 597-4609 FAX (619) 552-0889. 


...you learn how to share. 
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may still lose some flexibility as files pass 
between groups. 

Solution 3: Go for total flexibility. Al¬ 
low users on each platform to use the best 
possible application for their task, and live 
with the limitations* You’ll have to accepr 
the fact that moving information between 
platforms might be a cumbersome pro¬ 
cess, and you’ll have to be willing to live 
without some file attributes that simply 
aren’t recognized by other applications 
further down in the work-flow process* 

You might, for example, end up with 
software that can read the data format of 
another application, or you might select 
conversion software—such as HiJaak—- 
that will perform such conversions for you. 
If you don’t move many files, don’t trans¬ 
fer much data between groups, or don’t 
need a lot of nontransferable file attributes, 
this approach makes sense. 

What’s Ahead 

There was once a time when data com¬ 
patibility wasn't a problem. People trans¬ 
ferred their documents on paper* If they 
had to move information in electronic 
form, they did so by modem or by passing 
along a floppy disk. Now, word processing 


documents, spreadsheets, and graphics 
files are immediately accessible to every¬ 
one on a network. Work How is now an 
electronic process, and file compatibility is 
a big issue, 

WordPerfect and other vendors are 
rushing versions of their packages for 
Mac, DOS, Windows, and Unix users to 
market. They’re not, however, rushing to 
support other vendors’ file formats or to 
develop a better intermediate file format. 
Why isn’t there a better least common de¬ 
nominator for file interchange than ASCTI? 
The reasons lie partly in the difficulty of 
determining such a standard, partly in 
selfish marketing concerns* and partly in a 
lingering vendor ignorance of how com¬ 
puter networks have changed the work¬ 
flow process. Why encourage a customer 
to buy anything but your product? Ulti¬ 
mately, products that attempt to lock in 
users in this way will find themselves 
locked out of tomorrow’s LANs, 

The more egregious file compatibility 
problems should be solved soon. There’s 
no good reason for Mac, Unix, and Win¬ 
dows versions of the same word process¬ 
ing program to have problems exchang¬ 
ing data* And users shouldn’t have to go 


through an arcane conversion process in 
order to read common file formats such 
as ASCII. 

Today’s software manufacturers are 
much better at allowing users to move their 
information between platforms, but they 
have a long way to go before file exchange 
between applications becomes transpar¬ 
ent. Until the industry gets there, you 11 
have to balance the desires of your em¬ 
ployees against the efficiency of moving 
information around and against the flexi¬ 
bility you need to match computing re¬ 
sources to needs, N 


Wayne Rash Jr . is a contributing editor 
for BYTE and a principal and technical 
director of the Network Integration Group 
of American Management Systems, Inc. 
(Arlington, VA), He is coauthor of Wo 
hooks for business network users. The Ex¬ 
ecutive Guide to Local Area Networks and 
The Novell Connection. You can contact 
him on BIX as 41 waynerashf or in the 
towayne conference. 

Your questions and comments are wel¬ 
come . Write to: Editor r BYTE, One 
Phoenix Mill Lane, Peterborough , NH 
03458 . 


You Build the Bitmaps. 
We Build the Show. 



If you need to show true-color images for your technical 
seminars or client presentations, ImageQ™ for Windows 
gives you the power to get the show on the road. Whether it's 
a simple slide show or a fully interactive presentation, use the 
programmability, speed and quality of ImageQ to display your 
24-bit TARGA, BMP or TIFF files. Use ImageQ to 
communicate your visuals with the clarity they deserve. 

• •••••••••••••••ft* 

IVUGE 


ImageQ offers you: High speed display of images from disk » Visual slide sorting « Portable 
presentations * 'On-the-fiy 1 conversion of true-color images to super VGA ■ Powerful control 
scripting language ■ Transitions between images with control over direction and style ■ Support 
for PCX, GIF, TIF* BMP, TGA, VST, VII and others » Cut and paste of text and images from 
other Windows applications ■ Automatic creation of presenter notes and viewer handouts 

ImageQ $349 ImageQ Demo $19.95 Contact: 1-800-363-3400 

Image North Technologies Inc. ■ 180 King St. S., Suite 360 ■ Waterloo, Ontario, Canada 
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Windows System 
Programming \ 

The bible for W indows 
programmers. Includes 
the tools you need to 
program professional 
applications for oper- i 
ation under Windows. 3S* V 

Contains sample 
applications with JX 

exhaustive SE C 

documentation and 
background ^ s 0 
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programming £ | - Dl 

examples in C. Topics \ 
include using GDI, 
bitmaps and the color ? 

palette manager; using 
DDE (Dynamic Data 
Exchange) between ^ 

applications Window s ^ 

memory management; 7s 

the DDL (fiyiiamic * 

Link Libraries) concq^^^^jj 
and much more. 740 
pages with companion diskette, 

#B116 ISBN 1-55755-116-2 $39.95* 


DR DOS 6.0 t JPf 

COMPLETE Wll, 

DR DOS 6,0 Complete kJ L* 

is an everyday user's pUMF 

gu ide to ru nning Digital 

Research's brand new ^ 

DR DOS 6,0 operating gA W 

system. An encyclo- Hhljr 1 

pedia of practical info U 

makes this the most mm HM ™ 

authoritative DR DOS 
6,0 reference book 
available. Shows you 

how to use DR DOS 'jjr ^ 

6.CT& new features | tj f f f 

including: SuperStor §,^i ** iX0 ^ 

disk compression* §3 

MemMAX memory ; Sy; 

saving, FileLink data ^ J Sffif 

transfer and more. Both 

beginn i ng and ad v anced ?, g jg li 

users will find that tlie 

techniques presented 

will make them more Mg 

productive with ^ 

DOS 6,0. Includes 3.5" 

companion disk. 

#BI44. ISBN 1-55755 144-8. $34.95* 

Turbo PqmoI for Windows 

Provides an in-depth look at programming using 
tliis popular development system. Includes an 
extensive introduction to the integrated 
developmental environment and a practical 
overview of the fundamentals and special features 
of Pascal programming under Windows including 
Object Windows. Also includes techniques for 
using Units - a vital topic for understanding object- 
oriented programming. Includes 3 5” companion 
diskette. 

#B141 ISBN 1-55755-141-3 $39.95* 


Turbo Poual System Programming 

Gives you "know how" to program faster, easier, 
tighter and better. Find out how to use Turbo for 
system programming tasks; writing TSRs; per¬ 
forming multi-tasking; using SAA windowing and 
implementing expanded and extended memory. 
Learn how Turbo generates machine code, handles 
I the mouse, scans the keyboard, uses UNITS and 
I OOPS, performs fast screen display and more, 
750 pages with companion diskette of more than 
800K of source code. 

1 #B124 ISBN 1-55755424-3 $44.95* 


PC System Programming 

An encyclopedia of PC technical and programmi ng 
knowledge. Features parallel working examples 
written in Pascal, C, Assembly and BASIC. 
Explains how to use extended and expanded 
memory, hard disks t PC ports, mouse drivers, 
graphics and sound. Also explains memory layout, 
DOS operations, fundamentals of BIOS and TSR 
programs. Includes complete appendices. 920pages 
and 2 companion disks with over 1 MR of pro:; i arns 
ISBN I-55755-036-0 #B036 $59,95* 5 ; 


For fast delivery Order Toll Free 1-6CKM514319 ext. 21, or FAX (616) 696-0325 
□ Yes, please rush the following items □ Yes, please rush your free PC catalog 
Apply to my: □ Visa □ Master Card □ Am.Express / U I have enclosed a check / M.O, 

_PC System Programming $59.95 _DR DOS 6,0 COMPLETE 34.95 

__ Turbo Pascal (or Windows 39.95 Windows System Programming 39.95 

_Turbo Pascal System Prog. 44.95 

In US and Canada add $5.00 Postage and Handling. 

To reign ofders outside North America add $13.00 surface rate or $20.00 air mail per book. 


In US & Canada Order Toll Free 1-800-451-4319 ext. 21 


Available at most B. Dalton Booksellers, Waldensoftware r and Software Etc, and other bookstores nationwide. 
In the UK contact Computer Bookshops 021 -706-1188 * in Australia contact Pactramcs 02-748-4700 


Marne:. 
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immiaa 


Dept. Bl, 5370 52nd Street SE 
Grand Rapids, MI 49512 


Company 

Address:. 


Orders: 1-800-451-4319* Phone: (616) 698-0330 • Fax: (616) 698-0325 

In US and Canada add SS-00 Postage and Handling. 'Foreign orders outside Ngrtfi America add Si 3-00 
surface rate or $20,00 air mail per book. 

We accept Visa, Master Card or American Express. Call or write for your free catalog of PC Bodies. 
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NATURAL 

A Wider Vista of Reliable Electronic 


South Sister Middle Sister, and Broken Tap Mountains 
- Onfttm Cascades 


Toshiba 1,44MB 3 5 
Floppy Disk Drives 


Weller Soldering Stations 


Jameco 8088, 80286 and 80386 
Computer Kits 






Terms: Prices are subject to change without notice. Items subject to availahilily and prior sale. Complete list of terms/wurranties is available upon request 
































RESOURCE. 







'A-U M 

Vr 


Isa 

■ v/verS 





Get Your Free 
Jameco Catalog 
Today. Call Our 
s 24-Hour Hotline 
1-800-831-4242 


u<;; Our catalog is a 
m natural resource for all 
your computer and electronic product needs. 
You’ll find over 4000 different items in this 
easy-to-use source book. Whether you want 
the latest computer kit, computer upgrade 
component, or accessory..... integrated 
circuits, test and measurement equipment 
or a special technology book, you’ll find it at 
the most competitive price. And this wide 
selection is backed by our record of assured 
quality and solid customer support. 

For 16 years Jameco has been the resource 
of choice for large and small businesses, 
schools and universities, government, and 
individuals. And we make buying as natural as 
one phone call. Use our 24-hour order pro¬ 
cessing, toll-free 800 number and fax, BBS 
access and expedited shipping. 

Let us become your natural resource 
today Call now for our latest catalog.When 
you’re ready, shop by phone or stop by our 
catalog-store/headquarters located in 
Belmont, CA, serving Silicon Valley and the 
Stanford Technology Park area. 



Books 




Integrated Circuits 
and RAM Modules 


Jameco I 6 MH 2 
8G386SX Motherboards 


J AMECO 

—ELECTRONIC COMPONENTS 


COMPUTER PRODUCTS 

1355 Shorcway Road, Belmont, CA 9 ; i 002 
1-800-831-4242 (415) 592-8097 
FAX: 1-800-237-6948 
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See the Difference 





h The image is the 
brightest weve ever 
seen, even in the 
brigktly-sunlit new 
CADalyst office. 


“Using each adapter at 
VGA, 800-by 600 and 
l,024-by-768 pixel 
resolutions, all test 
images were dis¬ 
played crisply. 99 


» PC Week 


The intelligence 
built into this monitor 
eliminates all of the 
arm stretching and 
wheel turning so often 
associated with video 
mode changes. 99 


< irriiNC EMiK 


PC Magazine 




■ CADalyst 


“Nanao thoughtfully 
places the seven most- 
used controls on the 
front of the monitor , 
unobtrusively tucked 
below the faceplate. M 


Macworld 


See the difference that the industry experts 
agree has set the Nanao FlexScan 9080i 
apart from other monitors. 


The Difference Wilt Impress You, 


Color yourself impressed by the Nanao FlexScan 9080i's 
multiscanning abilities and high resolution. The 1280 x 1024 non¬ 
interlaced resolution increases productivity 
and enhances graphics applications 
beyond compare. Its high refresh rate 
(74Hz) is easy on the eyes. And with 
sharper text and brighter colors, the 9080i 
delivers the high quality professionals 
need...and want! 


The Difference Will Excite You. 


Get excited about doing what you’ve 
always wanted to do with Windows on 
the 9080i's larger 16-inch screen area. Highly compatible, 
in compliance with the Video Electronics Standards 
Association. Convergence & pin-cushioning controls. 

Dual inputs for two computers or two boards. The little 
differences that make for an exciting new monitor. 


The Difference Will Comfort You. 


Sometimes for high performance you need to give up 
creature comforts. But not with the 9080i. Sit back anc 
relax in front of your Nanao monitor and its convenient 
front control panel. Almost every adjustment is within 
your reach. Nanao Flexscan monitors even align 
themselves with the Swedish MPR standards of low 
radiation emissions and give you an anti-static coating, 
fulfilling your ergonomic needs. 

See the family of monitors ready for the next 
step in high resolution. To see the difference 
for yourself, contact your local Nanao dealer c 
call us at 1-800-800-5202. 

NANAO 

NANAO U.S.A. CORPORATION 

23535 Telo Avenue 
Torrance, California 90505 
(213) 325-5202 
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BYTE columnists, 

What Do Benchmarks ““ 
Really Tell You? 


R oundtable is a forum in which BYTE edi¬ 
tors, columnists, and contributors debate 
key issues that affect how you purchase and 


plications that you intend to use in the environment in 
which you intend to use them with the data that you will 
be handling- The value of a benchmark is determined by 
how closely the benchmarking method approximates 
your actual needs. 


use hardware and software. The “conversations" 
take place on BIX, where you can participate in the 
round-table conference, 

KEN SHELDON: Benchmarks: You can’t live with 
’em, and you can’t live without ’em. Or can you? 

BYTE spends much time and effort making sure that 
its benchmarks are fair, are sensible, and produce mean¬ 
ingful results* It takes a lot of work and isn’t a lot of fun; 
anyone who dares release a suite of benchmarks is al¬ 
most begging the world to take potshots at their efforts. 

Some companies optimize their products specifically 
so that they’ll get good ratings on benchmarks. And with 
the rapid rate of technological advance, today’s bench¬ 
marks are outdated tomorrow. In view of that, does bench¬ 
marking make sense? 

DENNIS ALLEN: Let me start by clarifying what bench¬ 
marks and benchmark tests are. A benchmark is noth¬ 
ing more than a standard used for comparison. A bench¬ 
mark test, on the other hand, is a test or a suite of tests that 
provides measurable results that you can compare back to 
the original benchmark. For example, die BYTE low- 
level benchmarks tell you precisely how fast a system 
performs discrete functions that exercise the CPU, mem¬ 
ory, video, and hard drive subsystems. BYTE’s DOS ap¬ 
plication benchmark suite consists of a variety of popu¬ 
lar application programs that exercise the system as a 
whole. By comparing the test results from, say, a note¬ 
book PC to die test results of BYTE’s IBM AT bench¬ 
mark system, you can gauge its relative performance* 

How important is that? Assuming that performance is 
a critical issue for the work you do on your computer, 
those benchmark lest results are invaluable. They pro¬ 
vide an insight to die type of performance you can expect 
on a given system. Other considerations depend mostly on 
the applications you run. But benchmark tests provide a 
meaningful starting place for evaluating systems. 

BEN SMITH: Benchmarks invaluable? Piffle! The only 
true evaluation of performance is to actually run the ap- 


STAN DIEHL : Benchmarks give you objective data to 
cite when talking about performance. 1 put more stock in 
the product rating of a review¬ 
er who runs a specific suite of 
tests than that of a reviewer 
who merely runs a few appli¬ 
cations and concludes that “the 
system seemed kind of pokey 
under Windows*” A good 
benchmark will consistently ex¬ 
pose poor performers and re¬ 
ward the good ones. 

We recently tested a 486 sys¬ 
tem that consistently relumed 
abnormally poor benchmark re¬ 
sults. The vendor finally ad¬ 
mitted that it was using a 16- 
bit data path between the CPU 
and memory. It helped to have 
hard, tangible numbers to back 
up our assertion that the ma¬ 
chine ran like a dog. 


DENNIS ALLEN 

Senior Editor and Director, 
BYTE Lab 

STEVE APIKI 

Technical Editor, BYTE Lab 

STAN DIEHL 

Testing Editor/Engineer, 
BYTE Lab 

TREVOR MARSHALL 
Consulting Editor 

ROB MITCHELL 

Senior Editor, Columns 


MICHAEL NADEAU 
Executive Editor 


SMITH: I’m not saying that 
benchmarks are without value; 
just that they can be mislead¬ 
ing if you don’t know what 
they represent. Indexes force 
the confusion onto the reader. 
And even blowing this, I will 
often refer to an index as an in¬ 
dicator of a system’s perfor¬ 
mance. Why? Because it is con¬ 
venient; not because it is 
informative. 


JERRY POURNELLE 
Senior Contributing Editor 

ANDY REINHARDT 
News Editor 

KEN SHELDON 

West Coast Bureau Chief 

BEN SMITH 
Technical Editor 


TREVOR MARSHALL: No single performance in¬ 
dex is useful, but I use benchmarking daily to judge per¬ 
formance improvements in the systems I’m designing* 
Say an engineer comes to me and says, *T have this neat 
idea for improving our RAM interface*” My reaction is to 
try and identify how much better it is than the current 
technique. The only way to do this is to use benchmarks. 
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ROUNDTABLE 


Having an adequate repertoire of tests and 
knowing which tests are likely to detect 
the changes you’ve made is the art of a 
good systems designer. 

ROB MITCHELL: BYTE's low-level 
and DOS application benchmark indexes 
show the reader the tip of the iceberg* The 
graphical presentation of index numbers 
gives only a general impression of how a 
machine has performed. The BYTE Lab 
goes over the raw benchmark numbers to 
pick up any unusual events, such as par¬ 
ticularly slow doubleword moves, that 
need mention. In some cases, above-av¬ 
erage performance on one set of tests will 
compensate for below-par performance in 
another category. That means that two 
computers with similar CPU indexes, for 
example, might not truly perform similar¬ 
ly* We always try to point these things out 
in a review, 

MICHAEL NADEAU: The benchmark 
tests do no more than indicate whether a 
machine is fast enough for a given task. 
The problem lies in how benchmarks are 
represented, and both purveyors of bench¬ 
marks and system vendors share the blame* 
Benchmark graphs provide nice visuals, 
but magazines should explain how to in¬ 
terpret them; that doesn't always happen. 

Vendors promote good benchmark 
scores heavily, sometimes to the exclu¬ 
sion of other selling points* This creates 
the impression in some buyers' minds that 
benchmarks are the most important pur¬ 
chasing factor. 

JERRY POURNELLE; The problem 
with benchmarks is that it is often possible 
to work around them. If you know enough 
about the benchmark, you can design to 
it; and that has been done, since getting a 
high score on benchmarks has, in the past, 
been worth considerable prestige and, thus, 
money in this competitive business* 
Years ago, I devised what I called “a 
benchmark of sorts" that consisted of gen¬ 
erating some matrices, their floating-point 
multiplication, and then the floating-point 
summation of the elements of the answer, 
1 generated the matrices by taking recip¬ 
rocals of numbers, thus making for con¬ 
siderable division. That, at least, had both 
integer and floating-point loops and nu¬ 
merical calculations, meaning that it would 
be hard to design to that test and not pro¬ 
duce a useful machine* It wasn't perfect, 
but it seemed better at the time than most 
benchmarks 1 knew then* 

Not long ago, I heard a tale of horror 
about how, if you know what you are do¬ 
ing, you can make a crippled machine 
score as well on one famous magazine's 


benchmark set as another machine that's 
not crippled will perform* Even today, 
benchmarks can indicate only one data 
point in comparing systems. 

MARSHALL: The ultimate benchmark 
is real life, but whose life? A scientist 
would be a fool to look at benchmark tests 
constructed to show spreadsheet perfor¬ 
mance. He or she needs data on arithmetic 
speed and accuracy. No one set of bench¬ 
marks can cover all cases. 

This is the failing with SPEC, but there 
are many other benchmark suites out there 
that give potential purchasers some idea 
of what they’re getting* Knowing which 
to use is still an art form. 

Graphics benchmarks are even worse, 
but heaven knows we need them. How do 
you benchmark Ihe performance of the X 
Window System* for instance? And what 
about the Windows accelerators that ev¬ 
erybody is talking about? How much faster 
are they in real life? You could just say, 
“Well* the accelerator from company X 
looks a lot faster when running the Turbo 
Pascal editor," or you could construct 
benchmarks to give a quantitative assess¬ 
ment* I prefer the latter approach* 

NADEAU: SPEC is not perfect, but it is 
effective for providing a quick-and-dirty 
performance ranking of workstations. 

MARSHALL: SPEC is good for work¬ 
station comparisons but was designed only 
for Unix systems. You also have to assign 
at least two programmer-months to com¬ 
pile and run them all, and you need to as¬ 
sign your in-house compiler group to the 
continuing task of optimizing your com¬ 
pilers for a better SPECmark, (Remember 
when a recent software upgrade gave IBM 
a huge boost in its RISC System/6000 
SPECmark?) Both these investments are 
beyond what smaller computer manufac¬ 
turers can afford, 

ANDY REINHARDT: The RISC Sys¬ 
tem/6000’s performance boost didn't rep¬ 
resent an increase in CPU power, but if a 
company can achieve a performance in¬ 
crease by introducing a new FORTRAN 
compiler (whose benefits would also ac¬ 
crue to any other program recompiled with 
it), that represents a fair and legitimate ex¬ 
pression of system performance. The im¬ 
portance of a good optimizing compiler in 
RISC systems—especially ones with the 
parallelism of the RISC System/6000—is 
paramount* It’s not a sleight of hand, 

MARSHALL: I am a skeptic. I know that 
the fastest compilers arc designed specif¬ 
ically to recognize the code constructs that 


Dhrystones and Whetstones benchmarks 
use. Those changes may not affect the code 
that you or I write. 

REINHARDT: I would like to see a 
price/performance rating in which the cu¬ 
mulative score on the BYTE high-level 
benchmark tests is divided into die price of 
the review system, as configured for the 
test. The end result would be to show 
which systems provide not just the best 
performance but also the most for your 
money. This raises all kinds of problems, 
though—among them the issues of “sug¬ 
gested list price" versus “streel price” and 
configuration differences* 

STEVE APIKI: The primary problem 
with this approach is that many systems 
we receive include goodies that aren’t per¬ 
formance related. Say we get a 486 with a 
CD-ROM drive, a Super VGA monitor, 
and 16 MB of system RAM. What price do 
we use for the price/performance ratio? 
We can eliminate the CD-ROM drive right 
off* But additional memory translates to 
increased performance under Unix, and 
the full complement of 16 MB allows for 
memory interleaving, where the standard 
I -MB version does not* 

Does the Super VGA monitor mean you 
test applications using Super VGA drivers? 
If not* I could argue that your application 
benchmarks are unrealistic, because most 
users will run the machine in Super VGA 
mode* Price/performance would be nice 
to report, but coming up with a fair sys¬ 
tem fordoing so is an intractable problem, 

MITCHELL: BYTE does ask for exactly 
the same configuration for all machines 
in a head-to-head comparison. But if the 
configuration it requests is different from 
how the vendor typically sells the system, 
B YTE may bend the rules a bit. In this 
case, a price/performance ratio would be 
meaningless* 

What makes BYTE different is that it 
doesn't publish price/performance num¬ 
bers. Computer systems are much too com¬ 
plicated to reduce to a single ratio. Which 
index number would be used for the per¬ 
formance denominator? Which price and 
configuration would be used as the nu¬ 
merator? 

Benchmark numbers make for good 
graphics, but the real story ties in the 
telling. Why did a machine do extremely 
well in the low-level video tests yet not 
excel in the application tests? Why did a 
machine with a SCSI caching hard drive 
controller not perform better than others 
with standard IDE hard drives? A good 
reviewer puts the numbers in perspective 
for the reader. ■ 
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O RAINBOW TECHNOLOGIES 



o matter where in the world 
you sell your software. 
Rainbow Technologies’ 
Software Sentinel ” family 
of hardware keys will protect your 
investment and revenues. 

Rainbow keys offer virtually 
unbreakable security against 
unauthorized software use. 
Custom-designed with ASIC 
technology, they are easy to install 
and totally transparent in operation. 
More than 100 high-level language 
interfaces are available for most 
operating environments, including 


DOS. OS/2. Windows, Unix.Xenix. 
Novell and the Apple Macintosh. 

With 1.5 million keys protecting 
more than $2 billion worth of 
software. Rainbow Technologies 
leads the world in Execution 
Control, Revenue Protection and 
Information Security. You’re assured 
of first-class support, service and 
supply from world-class distributors 
around the globe. 

For additional information or 
an evaluation package, contact 
your nearest Rainbow represen¬ 
tative today. 


RAINBOW TECHNOLOGIES 


GLOBAL SALES AND SERVICE: 


Rainbow Technologies Ltd, 

4 The Forum, Hanworth Lane 
Cherlsey, Surrey, KTJ6 9JX 
United Kingdom 
Tel: (44 J 0932 57O0&6 
Fax. (44) 0932 570742 


Rainbow Technologies GmbH 
Oskar-Messter Straise 16 
PuaEadi 1242. D-KG45 Ismantnp 
Germany 

Tel: [49) 89 961 3051 
Fax: (49* 89 961 3617 


Ham bow Technologies S- A, R-L, 

2 A1I04 des Aulnts 
78190 frapp ex 
France 

THi (33) I M50 44H 
Fax:(333 I 2950 6276 


Rainbow Technologies;, Inc. 
9292 Jeronimo Road 
Irvine, California 92718 
LFSA 

Tfc|:< 1)714 454 21 Oft 
Fax: U J7|4 454 8557 


Protect your sales 
and profits with 
Rainbow’s Software 
Sentinel keys. • * 

I SentinelPro" 

Rainbow’s flagship key 
uses an algorithm technique 
for maximum security, 

I Sentinel-C 

Protects multiple packages, 
contains 126 bytes of 
de vel a per- program mable 
memory. 

I SentinelScribe™ 

Version of Sentinel-C 
which can be dynamically 
alterable in the field. 

I SentinelSheir 

Protects without requiring 
access to the source code. 

I NetSentiner 

Site license revenue protec¬ 
tion of LAN applications 
(NetPro & Net-C versions). 

IEvE" 

For Apple Macintosh SE 
models and above, protects 
multiple packages. 


■NORTHERN EUROPE: United Kingdom: Rainbow Technologies Ltd-. Tel: (44) 0932 ,670066 Benelux: IntmCnm Electronics. Netherlands, Tel: (31) 74 430 105 Belgium, Tel: (32) 2 645 0944 
Scandinavia: PE RICO A/S. Tel: (47) 2 49 1500 ■ CENTRAL EUROPE: Germany: Rainbow Technologies GmbH. Tel: (49) 89 96! 305] Switzerland: TCD Technology AG. Tel: HE) 56 91 3434 IBV 
AG.Tel: (41 ) I 737 0176 ■ SOUTHERN EUROPE: France: Rainbow Technologies S. A. R.L. t Tel (33) I 30504411 Acta, Tel: (33) 93 53 0987 Spain: MECCO,Teh [34) 3 422 7700 Italy: BFIIBEXSA SPA, 
Tfel: (39) 2331 00535 Greece: Byte Computer Applications, Tel: (30) l 923 2335 Turkey: Bimck Limited,Teh (90) I 346 9000 Middle East & North Africa; CDG Engineering. Tel: (962) 6 818 360 Israel: 

PC Soft,Tel: (972) 3 664 535 ■ PACIFIC RIM: USA: Rainbow Technologies, Inc..Tel: i 11714454 2100 Japan: Gtken Shoji Co., Ltd. >>1: CSI > 52 9726544 Australia: FMS Pty, Ltd , Teh (61 ) 3 699 9899 
Korea: Genesis Technologies Carp., Tel: (82) 2 588 6318 India: Threshold Technologies, Tel: (91) ll 727 3820 Thailand: BCS International. Tel: (66) 2 319 4451, Taiwan: Lehightck, Tel: (886) 2 312 2145, 
Hong Kong: Bela Trading, Tel: (85) 2 544 8963 ■ LATIN AMERICA: USA: Rainbow Technologies, Inc,, Tel (1) 714 454 2100 Meitlco & Ceniral America: Imps* Cumputaddn, S.A. De C,V., 

Tel: (52)6621 0291 Venezuela: MkmMegsuH&RStTOSERS,Teh(58)2332249 Argentina: Agri-Aid,Tel: (54) 1 46 8364 Chile: Hakon.S A ,Teh (56)23J3536*Cnpyn S h! 199) Rainbow T^hnoktgies. Inc. 
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The ZEOS386 SX 


Now 20MHz Only s 1995! 16 






Notebook. 

MHz Only TO 


"THE HOTTEST DEAL ON THE NOTEBOOK MARKET" —PC MAGAZINE 



“King of the Hill... 
Sensational... The 
best price-performer 
... Astonishing value 
... The number one 
.” The praise goes on and on. 


contender 

Winner of PC Magazine’s Editor’s Choice 
Award and PC World’s Best Buy Award, the 
experts love the ZEOS Notebook. And you’ll 
love it too. Because as PC Magazine said, 
the ZEOS Notebook is 
simply “the hottest deal 
on the notebook market.” 


INCREDIBLE DESKTOP 


FEATURES IN A 


NOTEBOOK. 

Pick your power. Choose 
our ’386SX-16MHz version 
or go for the incredible new 
ZEOS ’386SX-20MHz ver¬ 
sion. Combine that with our 
high speed hard disk, built 
in 1.44MB floppy drive, 

VGA and more—you’ve 
got the greatest notebook 
going at any price! 

Look closely at the details. Like our crisp 
10" VGA display. The ultimate in sparkling 
clarity featuring advanced fluorescent back¬ 
lighting for vivid VGA graphics. And then 
the drives. 

Two drives are better than one! First, 
you’re getting our whisper quiet high speed, 
high capacity hard disk. Then we’ve built in 
an industry standard L44 Megabyte, 3.5 inch 
floppy as well. And we don’t stop there. 



DETAILS MAKE THE DIFFERENCE! 

For instance, the battery system of your 
new notebook is the most advanced on the 
market. You can quick charge, or trickle 
charge, any time your system is plugged in. 
Or, you can use the optional charging stand 
if you wish. 

Either way, you’re sure to appreciate our 
light weight snap-in, snap-out battery packs. 
They’re so light and easy to use, you can easily 
take an extra one with you on those really 


long trips. Plus, you can get even more life 
out of a single charge by using our program¬ 
mable power management system. Hour 
upon hour of Notebook computing power! 
CONNECTIVITY TOO! 

Your new ZEOS notebook is a great 
connectivity tool! Using our optional built-in 
2400 baud MNP* Class 5 modem, con¬ 
nectivity buffs will find themselves logging 
on at every turn. 

And speaking of connec¬ 
tivity, we’ve kept the I/O 
easy to use too. Because 
unlike many of the others, 
your new ZEOS notebook 
has the same industry 
standard port connectors 
you’ll find on your larger 
desktop system. Serial and 
Parallel ports; even an 
external VGA connector. 
Completely compatible! 
ZEOS 24 HOUR A DAY 
SUPPORT. 

Don’t forget your new 
ZEOS notebook is backed 
by the best Technical and Sales support in 
the industry, 24 Hours a Day. We’re always 
here to help, any time of the day or night. 
And we don’t stop there either. 

Your new notebook is also backed by our 
30 Day Absolute Satisfaction Money Back 
Guarantee and One Full Year Limited War¬ 
ranty. You’re going to be very satisfied. We 
don’t just say it. We guarantee it. 

ORDER YOUR OWN 
ZEOS NOTEBOOK NOW! 

You can order your own ZEOS Notebook 
right now. Simply pick up the phone and give 
us a call now at 800-423-589L Larger hard 
drives, carrying cases and more are also 
available! At last, a full featured notebook 
that lets you compute anywhere. You’re 
going to love it! 

ORDER NOW TOLL FREE: 


800 - 423-5891 


Purchase Orders from Fortune 1000 companies, Governments and institutions subject to approval. Leasing Programs are available. All prices and 

---i|- ‘ —'— ™- n ‘ - c - -— —rifications and warranty details. The following are trademarks 

© 1991, ZEOS 1 


International, Ltd., 530 5th Avenue, 
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NOW. YOUR 
COMPLETE '386SX-16 
NOTEBOOK! VGA, 
20MB HARD DRIVE, 
1.44MB FLOPPY AND 
MORE. LIGHT AND 
LOADED! INCREDIBLE. 

ONLY $1795! 

20MHz ONLY $1995! 

"386SX-16 or "386SX-20. 
1MB DRAM r expandable 
to 3 or 5MB. 

20MB High Speed HDD. 
Built in High Density 3.5 
1.44MB floppy drive. 
High resolution VGA dis¬ 
play. Fluorescent backlit 
640x480 f 32 grey scales. 
Bright and clear! 
Removable quick charge 
NiCad battery. Two hour 
plus battery life typical, 
more using Programmable 
Power Management! 
Quick charge or trickle 
charge using included AC 
power adapter. 

Extra battery packs and 
external charging stand 
available. 

82 key keyboard. True 
101 key emulation. 
Industry standard Serial 
and Parallel Ports. 

VGA port for external 
VGA color display. Great 
for demos! 

Total system weight 7 lbs. 
with battery. 

30 Day Absolute 
Satisfaction Money Back 
Guarantee and ZEOS 
Customer Satisfaction 
Package. 

One Full Year Limited 
Warranty. 

24 Hour a Day Toll Free 
Technical Support, 365 
Days a Year. 

ORDER NOW TOLL FREE 

800-423-5891 

FAX Orders: 612-633-1325 
Minnesota: 612-633-4591 
Hearing Impaired (TDD) 
Orders: 800-228-5389 
Outside US and Canada: 
612-633-6131 

MasterCard, VISA, Discover, 
Am Exp, Z-Card and COD. 
Open 24 Hours a Day, 

365 Days a Year! 
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THE 

1991 

BYTE 

Awards 

The best products of the last year get the recognition they deserve 

T he 1991 BYTE Awards provide a snapshot of the most important events that 
occurred in the computer industry last year. Each of the 84 winners represents 
an achievement in its category that pushed the industry forward, Apple, for 
instance, answered the challenge posed by Microsoft's Windows 3.0, last 
year's top vote-getter, with its System 7.0, this year's number-one winner. 

Meanwhile, Microsoft was busy producing products to support Windows. Three of 
those packages, Visual Basic, Word for Windows 2.0, and Excel 3.0, are among the 
award winners for 1991. Apple, in turn, built on System 7.0 with QuickTime 1.0. 

Many products in the portable category won awards, including two notebooks from 
Toshiba, Psion's 8-ounce hand-held system. Citizen's PN48 portable printer, and Ze¬ 
nith's Mastersport 386SL. The most important winners in this area are not end-user 
products, however. Chips & Technologies and AMD introduced CPUs that should 
provide a shot in the arm for portable system developers. 

Criteria 

To be eligible for the 1991 BYTE Awards, a product must be new within the last year, 
and we must be reasonably sure that it will be commercially available by the time you 
read this. We chose products or technologies based on their impact; specifically, we 
looked for innovation, superior performance, and price breakthroughs. 

BYTE editors and contributors nominate products or technologies for awards. Each 
editor or contributor then votes for his or her 10 most important products of 3991, 
Products with the highest number of votes receive Awards of Excellence, and mid¬ 
range vote-getters receive Awards of Distinction, Those products receiving the fewest 
votes are given Awards of Merit. No awards are given to nominees that do not receive 
any votes, 

A World View 

BYTE has many licensees around the world. These publishers reprint BYTE articles 
in their native languages. This year, we invited all BYTE licensees to participate in 
the 1991 Awards. We received lists of winners from three: Nikkei BYTE from Japan, 
RAM from Greece, and Binary from Spain. 

The editors of these magazines chose winners based on their importance to the 
regional computing community. Many of their selections match those of the BYTE 
staffs. This represents the increased globalization of the computer industry. Products 
today are more likely to be launched on a worldwide scale than in only one particular 
region. We hope you find the selections of Nikkei BYTE, RAM , and Binary as fascinat¬ 
ing as we did. — Michael Nadeau 
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EXCELLENCE 


System 7.0, 

Apple Computer 


The delayed release of Ap¬ 
ple's System 7.0 was worth 
the wait: It offers an easier-to- 
use interface that includes a 
built-in file-search capability 
and icons that represent file 
aliases to often-used appli¬ 
cations, files, or remote vol¬ 
umes. Internally, System 7.0 
provides enhanced commu¬ 
nications functions, 32-Bit 
QuickDraw, virtual memory. 


gliiii- i.lit tjiffii) Lflbifl 
lllmui lint Hatinluth 

fc 

•» >wii<<*»rJ! 

fr HI Uwui 
«*. I ttonu-t 
^ [ untml TmiipK 
w DliMiip 
m Imiuii 
u MoHodrt mint I 
i**~1 Mntditiq Tim* 

Qkwi l #pi 
^ Mm till It*- it 
m Mm kUtttlr 

V lli-il till J \ 

tf» Li uiphimt 
•« Lrutfkinl 
» Lt|ilnitl ItlUfi 

Cl (unlink hi I II 
*. I• 11 tiili<*ii-f tin*-- 
fe^llUutf Hm|t.l I | | 



Ethernet and token-ring driv¬ 
ers, and the ability to share 
hard disks or folders with oth¬ 
er networked users. Its Inter¬ 
application Communication 
and Open Scripting Architec¬ 
ture provide mechanisms for 
dynamically sharing infor¬ 
mation and automating repeti¬ 
tive tasks. Another bravura 
performance by Apple's soft¬ 
ware engineers. 
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PCMCIA 2.0 is the specifica¬ 
tion that could launch tiny IC 
cards into wide use as inter¬ 
changeable storage devices 
for personal computers, 
palmtops, and hundreds of 
other noncomputer applica¬ 
tions. The specification now 


defines how IC cards can 
execute programs directly, 
rather than your having to 
load software into main mem¬ 
ory, and spells out how you 
can use PCMCIA slots for 
general I/O devices like 
modems or printer ports. 


Visual Basic, Microsoft 


With Visual Basic, Windows programming becomes almost 
easy. Visual Basic combines a structured version of BASIC with 
a user interface for designing the graphical elements of an ap¬ 
plication. You can create windows; drop in text boxes; and posi¬ 
tion command buttons, radio buttons, and other graphics-con¬ 
trol elements. You can then double-click on the control element 
(e.g., a menu or a check box) and write the BASIC code that 
defines the function of each element. Visual Basic combines 
your BASIC code with the Windows interface code. You can 
compile the code to create an executable Windows program. 
You never have to know the nitty-gritty of Windows; you just 
need some experience with BASIC programming. 


FoxPro 2.0, Fox Software V 


FoxPro is the acknowledged 
speed leader among dBase- 
compatible database pro¬ 
grams and deserves the 1991 
“most improved” award for 
its remarkable version 2.0. 
A new retrieval technology 
called Rushmore crunches 
through million-record data¬ 


bases with stunning speed. 
Other major enhancements 
include compressed com¬ 
pound indexes, a Structured 
Query Language subsystem, a 
WYSIWYG screen builder, a 
project manager, an interface 
to Watcom C, and an ex- 
tended-DOS version. 
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DR DOS 6.0, Digital Research A 


It has taken a while, but Digital Research's DR DOS 6.0 seri¬ 
ously threatens to dethrone MS-DOS as king of the text-based 
operating systems. It features a better memory manager, a task 
switcher, and proven utilities for disk caching and file compres¬ 
sion, Free lifetime support is another plus, DR DOS also comes 
with several networking tools, which suggests that new owner 
Novell might have even more interesting things in mind for this 
DOS challenger. 


EXCELLENCE 


QuickTime 1.0, Apple Computer 


4£ Filp Friir Rerortf Compression Hay 



i o o ‘ I i 

i__r^^rdo~a 


Apple’s system 
software has al¬ 
ways been out¬ 
standing, and now 
QuickTime 1,0 
sets the stage for a 
marked advance in 
the use of multi- 
media technology 
in practical appli¬ 
cations. With its 
new movie file for¬ 
mat, QuickTime 
allows a standard 
way for applica¬ 
tions to dynami¬ 
cally exchange 
data from one 
computing plat¬ 
form to another. 



GatorBox CS, Cayman Systems > 


Cayman Systems* GatorBox 
CS is simply the easiest way to 
tie together networks of Mac 
and Unix systems. For net¬ 
work administrators grap¬ 
pling with the thorny issues of 
interoperability, the Gator¬ 
Box is a refreshingly elegant 
solution in a realm that usu¬ 
ally requires working with 
partial solutions from a num¬ 
ber of vendors that never quite 


dovetail. The GatorBox CS is 
a plug-and-play LocalTalk/ 
Ethernet gateway that sup¬ 
ports AppleTalk Phase 1 and 
2, TCP/IP, and DECnet Level 
1 protocols. Optional Gator- 
Share software takes the link 
one step further by offering 
Network File System hosts 
(disguised as AppleShare vol¬ 
umes) to Macs on the con¬ 
nected LAN, 
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Excel 3.0, Microsoft 


You really can improve an application years after it first ar¬ 
rives, Microsoft's Excel 3.0 represents a quantum leap over its 
predecessor, adding new icons, an auto-sum feature, best-fit 
column sizing, and a new outlining capability that lets you 
shrink your view of the spreadsheet. Most important. Excel 3.0 
embraces direct manipulation, making it by far the most graph¬ 
ical spreadsheet available. 
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V LaserJet NISI, 

Hewlett-Packard 


EXCELLENCE 




PenPoint is the first operating 
system for pen-based com¬ 
puters designed from the very 
beginning for a new and revo¬ 
lutionary input method. At 
every stage, Go Corp. consid¬ 
ered how the operating system 
and the machines and applica¬ 
tions using it would interact 
with users and their pens* As 
a result, PenPoint-based sys¬ 
tems feel truly natural when 
operated with a pen—there 
are no awkward or uncom¬ 
fortable compromises* Pen¬ 
Point is also a truly object- 
oriented operating system that 
has not had to accept any of 
the limitations imposed by 
having to work with existing 
software* 


NetWare 3.11, Novell 


The Mac-based Sketch is one 
of the fastest and coolest 
three-dimensional CAD/sol¬ 
ids modelers we have ever 
seen. With such features as its 
Curve-o-Matic tools, you can 
produce complex 3-D wire¬ 
frame models using 2-D tech¬ 
niques* It is coming soon in a 
Windows version, too. 


PenPoint, Go Corp . A 


Used with NetWare for the 
Macintosh, NetWare NFS, 
and NetWare FTAM, the 386 
version of NetWare now sup¬ 
ports Mac, Unix, and PC 
client types (e.g., DOS 
and OS/2)* NetWare 3.1 Us 
“name spaces” feature main¬ 
tains machine-specific name 
information for each client 
type, preserving data and re- 
source-fork information on 
the Mac and extended attri¬ 
butes on OS/2 clients. Net¬ 
Ware 3.11 is an expensive— 
but fast and reliable—LAN 
operating system for users 
who need to integrate multi- 
pie client types* 


Sketch, Alias Research 


As it has in other segments of 
the printer market, Hewlett- 
Packard is leading the way in 
network laser printers with 
the LaserJet ITISi. Fast and 
reasonably priced, this 106- 
pound beast is heavy duty all 
the way, yet its output quality 
is excellent* If your current 
workgroup laser printer is 
creating long lines and short 
tempers, the IllSi could be a 
godsend. 


PC/ChlPp 

Chips <6 Technologies > 


The PC/Chip is the first true single-chip PC. 
It finally allows manufacturers of sys¬ 
tems to build a computer using only 
one chip plus some memory. 

That alone would be an 
achievement, but Chips & 

Technologies has added to this 
with its architectural innova¬ 
tion of Superstate—a way to ex¬ 
tend the PC architecture and 
add all kinds of new capabilities 
without affecting or compromising its 
compatibility with the original. 


124 BYT E ■ JANUARY 1992 














































Safari NSK/20 
Notebook Computer 


Mobile Computing. It's the hot new buzz- J 
word for people whose business takes them 
■out of the office. But-when it comes to con¬ 
nectivity, you car^find yourself stranded. 

That’s where the AT&T Safari comes in 
It's the first notebook PC designed for 
Mobile Networked Computing, so you can 
network anywhere, to anyone. With the 
386SX power you need to run most any 
application. An integrated modem and 
optional pocket LAN adapter for wired com¬ 
munication. And innovative Mobile Mailbox 
data pager for wireless E-mail, plus cellular 
modem to deliver two-way connectivity. 

See how easy it can be to stay in touch 
in the field. Call 1-800-247-1212, ext. 836V, 
for the name of your nearest authorized 
Safari reseller. 


PORTABLE 

SOLUTIONS 


Circle 313 on Inquiry Card. 


POWERFUL 20MHz 803B6BX PROCESSOR ■ 40MB DRIVE WITH 2 TO 6 MB OF RAM OR 80MB DRIVE WITH 4 TO & MB OF RAM*t ,«MB FLOPPY DRIVE 
COMMUNICATES FROM ANYWHERE INTEGRATED 2400BPS MODEM [40MB VERSION) ■ INTEGRATED 2400BP5 DATA' 96DDBP5 FAX CELLULAR MODEM 
(80MB VERSION) * POCKET LAN ADAPTER - MOBILE MAILBOX (WIRELESS E-MAIL) EASY TO USE DUAL BATTERY PACK (UP TO SIX HOURS OF OPERATION) - 
PORTABLE MOUSE - PRELOADED SOFTWARE: MS-DOS 4.01. MS-WINDOWS 3.0, AT&T MAI, TOURGUSDE TUTORIAL. UTILITIES 

iri ss a registered trademark t>( AT&T All other product names are trademarks or registered Irattemarfcs of their respective companies 
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DISTINCTION 


Am386, 

Advanced Micro Devices 
The A m386 does not break 
new ground—it is a faster 
done of the Intel 386DX—but 
it certainly has lit a fire under 
Intel, It is probably the main 
reason we now have 486SX- 
16, -20, and -25 machines* 

Groller Electronic 
Encyclopedia 
(1991 edition), 

Grolier Electronic 
Publishing 

With the addition of sound 
and more pictures, this CD- 
ROM is an inexpensive and 
useful introduction to multi- 
media* It is a great excuse for 
buying a CD-ROM drive, 

NCR 3125, NCR 

The first (but not the last) 
pen-based computer designed 
to run both Go Corp.'s Pen¬ 
Point and Microsoft's Win¬ 
dows for Pen-Based Comput¬ 
ing. The NCR tablet features 
a clear screen, a wireless sty¬ 
lus, and good power manage¬ 
ment* 

Norton Desktop 
for Windows, Symantec 

An essential add-on to Win¬ 
dows, Norton Desktop for 
Windows replaces the clumsy 
Program Manager and File 
Manager with an elegant 
drag-and-drop desktop. It 
also tosses in a grab bag of 
goodies ranging from Norton 
Utilities and Backup to a file 
shredder and screen saver. 

PN4S Professional 
System, Citizen America 
Small and cute, the PN48 rep¬ 
resents a big improvement in 
output quality for portable 
printers. If appearance is ev¬ 
erything to you, this is the 
printer you want as a travel 
companion, v 


Quest for Windows, 

Gupta Technologies 
Getting information from a 
relational database usually 
involves constructing queries 
in Structured Query Lan¬ 
guage—a language that does 
not enjoy a sterling reputation 
for user-friendliness. Quest, 
a Windows 3*0-based graphi¬ 
cal data-access tool, changes 
that. It allows you to create 
SQL queries simply by point¬ 
ing and clicking with your 
mouse* You can use the data- 
access tool to access every¬ 
thing from the tool's built-in 
relational database engine to 
your corporate DB2 database. 
Client-server computing has 
never been so easy. 

Stacker 2.0, 

Stac Electronics 
Couple a compression utility 
that's 30 percent faster than 
version 1,0 with a 16-bit AT 
add-in card, and you can dou¬ 
ble the size of your hard disk 
with no performance degra¬ 
dation, 

T2200SX, Toshiba 

To borrow an automaker's ad¬ 
vertising slogan, the Toshiba 
T2200SX “just feels right." 
The company has made the 
notebook as small as is prac¬ 
tical, while providing a su¬ 
perb keyboard, an excellent 
screen, and a durable carbon- 
reinforced case* 

The Network Archivist 
2.0, Palindrome 

Palindrome's latest release 
adds workstation backup ca¬ 
pability, Mac file support, 
and tape diagnostics to an al¬ 
ready outstanding backup 
product, TNA 2.0 retains the 
support for different storage 
levels and automatic file mi¬ 
gration that distinguished ear¬ 
lier versions. 


Word for Windows 2.0, 

Microsoft 

The folks who designed Win¬ 
dows prove again that they are 
the ones who best understand 
the concept of Windows appli¬ 
cations. While Word for Win¬ 
dows 2.0 is filled with every 
feature you'd ever imagine, 
its biggest claim to fame is an 
elegant interface that lets you 
get useful work done with a 
minimum of effort* 

Ami Pro 2.0, 

Lotus Development 

Lotus's unique Smartlcons 
make this powerful word pro¬ 
cessor easy to use and highly 
customizable. 

The Far Side Computer 
Calendar, Amaze 

Couple Gary Larson's off¬ 
beat cartoons with a good 
personal information man¬ 
ager, and you get a useful ap¬ 
plication that's fun, too* 

LaserWriter Ilf and llg, 

Apple Computer 

These two 68030-powered 
laser printers are optimized 
to incorporate graphics and 
photos with top-quality text. 
Both networkable, the Ilf and 
Ilg feature PostScript Level 
2, an 8-page-per-minuie Can¬ 
on laser engine, and an 800- 
dot-per-inch equivalent out¬ 
put via Apple's Photo grade 
technology. 

PowerBook 170, V 

Apple Computer 
Torquing 
at 25 MHz, 

Apple's Pow- 
erBook 170 
puts the com¬ 
pany smack into 
the middle of 
the mainstream 
notebook mar¬ 
ket. Better yet, it 
can do what no 
386SX notebook 
can do—run Ap¬ 
ple's System 7*0 
operating system. 


Mac Quadra 900, 

Apple Computer 

What comes after “wicked 
fast?" A lot of memory and 
board expansion, as well as 
the killer 68040 processor. 

Moby Brick, 

Ergo Computing 
Classy-looking and powerful, 
the 486-powered Moby Brick 
is a great high-end solution 
for travelers who need all the 
capabilities of a desktop while 
on the road. 

Net Satlsf axtlon 1.0, 

Intel 

The best of the non-stand- 
alone fax servers. You get fax 
management, a scanner port, 
and a communications copro¬ 
cessor for the amazingly low 
price of under $500, 

Psion Series 3, Psion 
Although it weighs 8 ounces, 
the Series 3 is arguably the 
most useful pocket computer 
you can buy today* Using a 
proprietary MS-DOS-like op¬ 
erating system, it can multi¬ 
task up to 28 operations si¬ 
multaneously. 

Sparc station IPX, 

Sun Microsystems 
A machine that's everything 
a workstation (or any com¬ 
puter, for that matter) should 
be—small, fast, loaded, and 
reasonably priced. 
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Who says a good idea 

carit be rushed? 

Maybe we can’t speed up your creative juices. But we can speed up your 
output. And free up your computer quicker than before. 

All with the new ColorPoint PSX color printer. 

Besides being PostScript language compatible, it comes with a faster chip, 
a bigger memory and a new memory management scheme. 

Which, in English, means it’ll ‘remember’ your entire job — not to mention 
everyone else’s. As well as process one image while printing another. 

Call 1-800-873-4561, dept. SI-J6, to find out more. 

About how your good—no, great—ideas can be rushed, after all. 

Introducing the ColorPoint PSX printer. SII 

Circle 146 on Inquiry Curd. lnEfrlJmen,s 
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DISTINCTION 


CDR-IOOO, Tandy 

Another example of Tandy's 
aggressive push to make mul¬ 
timedia common in the com¬ 
puter community. At $399, 
it's hundreds of dollars less 
expensive than its competitors 
and has the high-speed data 
transfer needed to handle Mi¬ 
crosoft's multimedia exten¬ 
sions to Windows. 

IBM 3.5 "Rewritable 
Optical Drive, IBM 

The storage wave of the fu¬ 
ture. IBM has managed to 
combine, in one device, sup¬ 
port for both rewritable (mag¬ 
neto-optical) and optical read¬ 
only VA -inch discs, opening 
up new possibilities for soft¬ 
ware and data distribution, as 
well as local and network data 
storage, 

Borland C++ 3-0, 

Borland International 

The combination of C++ 2.0, 
the Integrated Development 
Environment, the Object 
Windows Library (the C++ 
application framework for 
Windows), and Turbo Vision 
(the C++ application frame¬ 
work for character-mode 
DOS GUIs) makes for a stu¬ 
pendous offering. 

Corel Draw 2,0, 

CD-ROM edition, 

Corel Systems 
Despite fierce competition in 
the Windows illustration 
package market, CorelDraw 
2.0 consistently comes out 
ahead: It manages to combine 
professional-level power with 
usability by mere mortals. 
The CD-ROM edition has 
over 4000 clip-art images and 
symbols, along with all the 
drawing, type manipulation, 
special effects, and tracing 
features of the standard edi¬ 
tion. 

Address Writer, CoStar 

The logical extension to label 
printers. It makes the pesky 
job of printing envelopes al¬ 
most a pleasure. 

Full Page Pivot, Radius 

Radius brings its unique por¬ 
trait and landscape monitor 


technology—the only way to 
do serious word processing 
and desktop publishing 
work—from the Mac to the 
PC platform. 

GT486/40, Fako 

If you push a 486 to 40 MHz, 
couple it with 32 MB of 
RAM, a 426-MB hard drive, 
a 1024- by 768-pixel graphics 
system, and put it all in a box 
that's the size of a large book, 
you have an ultimate graphics 
system that will easily com¬ 
pete with high-ticket Unix 
workstations—for $6000, 



HP95LX, A 

Hewlett-Packard 

Yes, the keyboard is not good 
and the screen is small, but 
this is an incredible pocket- 
size computer. It is also the 
only system of any size with 
built-in Lotus 1-2-3 and in¬ 
frared connectivity. 

HP Apollo 3000/Series 
700, Hewlett-Packard > 
Defying the trend toward 
building Unix workstations 
and servers around standard 
processor platforms, Hewlett- 
Packard came out with a new 
generation of its homegrown 
Precision Architecture RISC 
chips and blew the lid off the 
competition. The HP Series 
700 family of systems offers 
the best price/performance on 
the market, and it puts HP 
squarely back in the worksta¬ 
tion race. 



Iris Indigo, A 

Silicon Graphks 
Petite yet powerful, the Iris 
Indigo brings three-dimen¬ 
sional graphics computing to 
an affordable level. Silicon 
Graphics has sacrificed little 
in the process. The Iris Indigo 
has a 33-MHz Mips R3000A 
CPU and a proprietary back¬ 
plane and bus that allow a 
133-MBps transfer rate, 

LapLInk Pro 4-0, 

Traveling Software 

Traveling Software's venera¬ 
ble file transfer utility steps 
into the 1990s with a new in¬ 
terface and even faster speed, 
keeping the package comfort¬ 
ably ahead of its competitors. 

MS-DOS 5p0, Mkrosoft 
It is not just the extra 40 KB 
of workspace that makes MS- 
DOS 5.0 a significant prod¬ 
uct; it's also the integration of 
the Smartdrive disk cache, 
the ability to handle large disk 
volumes fast, and the Unde¬ 
lete feature. Unlike Windows, 
this package was largely bug 
free. 


Nil Vista +, Truevision 

This NuBus video board for 
the Mac does everything— 
composite/RGB/S-video in, 
composite/RGB/8-video out, 
multiple programmable reso¬ 
lutions (both interlaced and 
noninterlaced), and the abil¬ 
ity to be programmed for dig¬ 
ital effects. It also includes a 
built-in chromakey. 

2861DO S- Extend er, 

Phar Lap 

The Phar Lap 286|DOS-Ex- 
tender now supports Borland 
C++ and Microsoft FOR¬ 
TRAN as well as Microsoft 
C. That’11 make it a cinch for 
programmers writing hordes 
of DOS applications to have 
those applications run in pro¬ 
tected mode and, thanks to 
the DOS Protected Mode In¬ 
terface, to multitask under 
Windows enhanced mode. 

PowerLAN 2.10, 

Performance Technology 
The fastest peer-to-peer LAN 
available today. 

Rapport, Clarity 

A Unix document processor, 
spreadsheet, E-mail utility, 
drawing program, and audio 
editor. Rapport does a num¬ 
ber of things and links them 
together nicely, 

Nanao T560I, 

Sanaa LKA 

Nanao's 17-inch T560i sets a 
new standard for desktop dis¬ 
plays. Once you've seen Win¬ 
dows at 1280 by 1024 pixels 
(with 70-Hz refresh), you'll 
never go back. 
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More value. 

If you need more storage, 
you'll welcome die Bernoulli 
90, since it’s now comparable i 
a hard disk upgrade. So why n< 
disk? Consider what you don't get wmi a oara oisk:. 

You don’t get infinite storage in 90-megabyte 
increments—hard disks fdt up* You don’t get 180MB of 
easy backup. You don’t get die physical security of 

removable data disks, or head- 
crash-resistant technology. \ou 
don’t get compatibility with all 
major operating systems, and 
workstations. And you don’t 
get Central Point’s Backup 
software. 

hi short, you don’t get 
a Bernoulli. 

More recognition. 

Leading publications have 
given us welcome recognition, 


BITE 

B 




percent sansiacnon 

rate, our biggest supporters are Bernoulli users. 

Our users enjoy worldwide support and a 24- 
hoiir~ drive replacement service. To further protect 
dieir investment, we've designed the Bernoulli 90 to 
read 44MB disks. And w r e’re instituting an upgrade 
program to help get every Bernoulli user into die 90s. 

Call 1-800-777-4084! 

Questions? We don’t blame you. There’s a lot more you 
should know r about—like our free. 90MB disk offer, 
drive configurations, Bernoulli Technologvf and speci¬ 
fic pricing. So we’ve prepared a brochure that’s yours 
w ith a phone call. Find out m 
wdiat a welcome change W " I, . ,0 ; J ® 

Bernoulli can be. Before A. 
the 90s leave you behind. Makers of Bernoulli 


Circle SI on Inquiry Card (RESELLERS: 92J* 


Imagine getting 
twice the Bernoulli for 
two-thirds the price. 


The new Bernoulli 90MB. 

Welcome to 
the next 
generation of 


IBERNOULUI 

MEANS SECURITY 
IFOR YOUR DATA' 


removable storage, die new 
Bernoulli® 90 from Iomega? 

At 90 megabytes per 
removable disk, we’ve more 
dian doubled our capacity". 
Yet the new r Bernoulli 90 is 
actually less expensive than 
die Bernoulli 44. A lot less. 
And with a new, 19-msec" 
effective access time, a lot 
faster, too. 

The best part is, it’s all 
Bernoulli. Rugged, reliable, 
endless storage, just what 
storage-intensive users—like 
Windows users—demand. 


© 1991. Iomega. the Iomega logo, Bernoulli and BempulFi Techmjlcigy are registered trademarks, end Bernoulli Means Security For Your Data ft a trademark ol Iomega Corp. All other products are registered trademarks at their 
respective companies. *Le$$ than 13 msec with included caching software. only, t Phone number for U.S, and Canada. International lv e-Mt 3»-7dn-Q0.1 A j-<**•«''* * arvn aka eenn 
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MERIT 


Lotus 1-2-3 
for Windows, 

Lotus Development 
This is a key product that 
Windows users have been 
waiting for. 


4th Dimension 2.1, 

Acius 

The most powerful rela¬ 
tional database development 
system available for any 
microcomputer. 


386Max 6.0, Qualitas 

Neither MS-DOS 5.0 nor 
Windows 3.0 can yet match 
the memory management 
capabilities of this utility. 


ATI SB 14-Ultra, ATI 

An inexpensive, fast, high- 
resolution graphics adapter 
that helps deliver the prom¬ 
ise of Windows 3.0. 


Adobe Illustrator 3.0, 

Adobe Systems 
The premier professional 
graphics package for the Mac 
gets even better. Now there 
is a Next version, too. 


Altalr, Motorola 

Altair uses microwave radio 
in the gigahertz region, giv¬ 
ing it bandwidth high 
enough to support Ethernet at 
full (30-Mbps) speed. 


Chaos s The Software, 

Autodesk 

A cutting-edge application 
that lets you explore the new 
science of chaos. 


ClarisWorks, Claris 

Integrated software for the 
rest of us—powerful, inex¬ 
pensive, and easy to use. 


Distributed Computing 
Environment, Open 
Software Foundation 
DCE is a solution to the 
seemingly intractable prob¬ 
lem of getting all your dif¬ 
ferent types of computers to 
work together. 


Dr. Solomon's 
Virus Toolkit, 

Ontrack Computer 
Systems 

Good medicine for when 
your personal computer 
catches the flu. 


EktaPlus 7016 Printer, 

Eastman Kodak 
A hybrid printer and copier 
that demonstrates innovative 
engineering by Kodak. 


Harvard Graphics 
for Windows, 

Software Publishing 

This package offers the best 
compromise between ease of 
use and presentation power. 


MacDraw Pro, Claris 
A Mac-based drawing 
package upgraded to handle 
32-bit color. 


MacTopas and 
Topas VGA, AT&T 
Graphics Software Lab 
Two affordable, feature- 
packed three-dimensional 
rendering and animation 
programs for the Mac and 
the PC. 


Masters port 3S6SL, 

Zenith Data Systems 
The first 386SL notebook, 
and still one of the best SL 
designs. 


Apple Mode32, 

Connectix 

Apple Mode32 patches Mac 
II, IIx, and SE/30 ROMs to 
make them 32-bit clean. 
Apple now distributes it for 
free. 


Momenta Pen System, 

Momenta 

The first notebook PC to 
provide practical pen-assisted 
applications. 


Nl$us 3.06, 

Paragon Concepts 
This slick Mac word pro¬ 
cessor continues to get better 
and better. 


ObJeciVlilon, 

Borland Internationa! 

Object Vision allows visual 
programming of forms and 
includes a Paradox-compat¬ 
ible database manager. 


On-Target, Symantec 

The first project manage¬ 
ment package that lets you get 
serious planning work done 
without needing a master’s 
degree in the subject. 


Outbound Notebook 
System Model 2000, 

Outbound Systems 
The first Mac-compatible 
notebook PC gets better. 


Pacific Page XL, 

Pacific Data 
For $999, this hardware 
and software package turns 
your Hewlett-Packard La¬ 
serJet into a blisteringly fast 
PostScript printer. 


PageMaker 4.0, 

Aldus 

Aldus got rid of many of 
PageMaker’s limitations in 
this new release. It can now 
handle larger documents and 
multiple documents. 


QuickC for Windows 
1.0, Microsoft 
The decision to include a 
simple applications generator 
will probably push this tool 
to the number-one spot 
among Windows developers 
in a hurry. 


Realfzer, 

Within Technologies 
BASIC for Windows pro¬ 
grammers, amateur and pro¬ 
fessional alike. 


Safari NSX/20, 

AT&T Safari Systems 
A snazzy notebook PC with 
well-integrated communica¬ 
tions capabilities. 


HP ScanJet lie, 

Hewlett-Packard 
Hewlett-Packard brings 
full-page and full-color 24- 
bit scanning to both the PC 
and the Mac at a low price. 


Shortcut, 

Aladdin Systems 
Performs file searches on a 
Mac using multiple criteria, 
even from archived files. 


T4400, Toshiba 
Only slightly taller than the 
T2200SX, the T4400 is a 
486SX system with long 
battery life. 


The World of C++, 
Borland International 

Borland’s irrepressible 
David Intersimone takes 
much of the pain out of 
learning essential object- 
oriented programming 
concepts. 


Thunder/24, 

SuperMac Technology 
This is a 68040-compatible 
accelerated display board for 
the Mac. 


Timbuktu 4.0 and 
Tlmbuktu/Remote 3.0, 

Farallon Computing 

These packages allow you 
to view and control remote 
Mac screens. 


Ashlar Vellum for 

Silicon Graphics, Ashlar 

An excellent CAD program 
that shines on a serious work¬ 
station like the Silicon 
Graphics Iris Indigo. 


WlnPrinter 400, 

LaserMaster 
The first laser printer de¬ 
signed to work specifically 
with Windows. It is host- 
based, using your PC’s CPU 
for processing power. 


Z-Mall 2.0, 

Siren Software 
A Unix GUI-based mail 
program that sets new stan¬ 
dards in simplicity, 
programmability, features, 
and performance. 
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CSS/3 w Complete Statistical System witla over 1,000 presenta¬ 
tion-quality graphs hilly inlegrated with all procedures and on-screen 
graph customisation ■ The largest selection of statistics in a single 
system; in-depth, comprehensive implementations of: Exploratory 
techniques; multi-wqy tables ttitb banners; nonfxirametrics; dis¬ 
tribution fitting; multiple regression; general nonlinear estima¬ 
tion; logit/probit analysis: general MC(M/MANC(M; stepwise 
discriminant analysis: log-linear analysis; factor analysis; cluster 
analysis: multidimensional scaling; canonical correlation; item 
analysis/reliability; survival analysis: time series modeling; fore¬ 
casting; lags analysis, quality control; process analysis: experi¬ 
mental design (with Tagucbi); and much more ■ Manuals with 
comprehensive introductions to each procedure and examples ■ 
Integrated Stats Advisor expert system ■ Extensive data management 
facilities (powerful spreadsheet wtdt formulas: relational merge; data 
verification; flexible programming language) * Optimized (plain 
English mcnus%iouse) user interface; even complex analyses require 
just few self-explanatory selections (CSS can he run without manual; 
Quick Sian bookie! explains all basic conventions) * Macros, batch 1 ' 
commands also supported ■ All output displayed in Scrollsheels™ 
(dynamic tables with pop up windows and instant graphs) ■ 
Extremely large analysis designs (e.g. p correlation matrices up to 
32,000x32,000) ■ Unlimited size of files: extended precision; 
unmatched speed (Assembler, C) ■ Exchanges data (and graphics) 
with many applications (ind Excel*, Lotus 3® dBASE IV®; SPSS®) * 
Highest resolution output or practically all printers (ind. HP. 
Postscript), plotters, recorders, typesetters* IBM compatibles, 640k 
or more ■ Price: S59S. 

Quick CSS™ Subset of CSS/3: ail basic statistical modules 
(ind. data management) and the full, presentation-quality graphics 
capabilities of CSS/3 * Price: $295. 



CSS:GRAPHICS A comprehensive graphtes/chart- 
ing system with data management ■ All graphics capabilities of GSS/3 
and, in addition, extended on-screen drawing, 19 scalable fonts, 
special effects, icons, maps, multi-graphics management ■ Hundreds 
of types of graphs * Interactive rotation and interactive cross-sections 
of 31) graphs ■ Extensive selection of tools for graphical exploration 
of data; fitting; smoothing; spectral planes; overlaying; layered com¬ 
pressions; marked subsets* Unique multivariate (eg, 4D) graphs ■ 
facilities to custom-design new r graphs and add them permanently to 
menu ■ Import/export of graphs and data, 15 formats * Optimized 
(menu/mouse) user interface; even complex graphs require few 
keystrokes: all graphs on this page can he produced from raw data in 
less than 20 minutes ■ Macros, batch/commands also supported ■ 
Unlimited size of files ■ Highest resolution output on all hardware 
(see CSS/3) * IBM compatibles, 640k or more ■ CSS:GRAPfllC$ is 
included in CS&SOTtSTICA (available separately for $495). 


Megafile Manager™ Comprehensive analytic data 
base management system ■ Unlimited size of files (up to 32,000 fields 
or 8 MB per record) ■ Megafile Manager is included in CSS/3 and 
CSS:SWIST1CA (separately: $295). 


CSS:STATISTICA™ a fully integrated system that 

combines all the capabilities of CSS/3 and CSSlGRAPHICS into a single 
extremely comprehensive data analysis system * Price: $795. 

Domestic sh/h $7 per product; 14-day money hack guarantee. 


Circle 157 for DOS* Circle 158 for MAC. 


H StatSoft 


TM 


2325 E 13th St. • 1Ulsa f OK 74104 • (91 8) 583-4149 
Fax: (918) 583-4376 



STATISTICA/Mac '* A CSSnrompatibk, comprehensive data analysis 
ami graphics system designed for die Macintosh a Large selection of statistical 
methods hilly in leg rated wilh presentation-quality graphics (ind. EDA, multipkiLs, i 
wide selection of interactively rotatable 3D graphs; MacDraw-style tools) ■ Lnlimiled 
size of Hies m Exchanges data wilh Excel and other applications ■ Price $495. 

Quick CSS/Mac™ A subset of STAnSTICA/Mac: all basic statistical 
modules ami ihe full. presentation-quality graphics capabilities nl FEMT3T1CA Mac i 
Prkre: $295. 



Overseas Offices: StatSoft of Europe (Hamburg, FUG), ph: 040/4200347, fax: 040/4011310; StatSoft UK (London. UK), ph: 0462/482822, fax: 0462/482855; StatSoft Pacific (Melbourne, 
Australia), ph: 613-Q66-1766, fax: 613-866-33IS: StatSoft Canada-CCO (Onlarb). ph: 416-849-0737, fax: 416-849-0918 Available from: CORPORATE SOFTWARE and other Authorized 
Representatives Worldwide: Holland: Lemax BV 02065-98701; France: VERSION US (1) 40590913; Sweden: AkademIDala 018-240035: Spain; ADDLINK, SRL; ph: 34-3-459-0722. 

CSS. CSS3. CSS GRAPHICS. Megafilu Manager. Quids CSS, STAMSTICA, SiatSotl. dBase IV, Encel. Lfrtns MflcDiaw, Mac^osh Ftoascnpl at? Tradernaris □( meir respects canpaniBE: SPSS ie s reentered tradetnadi d SPSS. Inc 
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FM R-Card f 

Fujitsu 


The Fujitsu FM R-Card fits in 
a briefcase and offers the fea¬ 
tures of a desktop machine. It 
weighs only 2.2 pounds, mea¬ 
sures 11.6 by 8.3 by 1.04 
inches, and has a full-size, 
keyboard. It runs for 8 hours 


on two AA-size alkaline bat¬ 
teries—the result of major 
new technologies, like drop¬ 
ping the operating voltage to 3 
volts and halting the supply of 
power to circuits not in use. It 
costs 238,000 yen. 


DD-DR1, Sony y 


The Sony DD-DR1 is an elec¬ 
tronic book—a CD-ROM 
drive handling 8-cm discs. It 
is linked through an RS-232 
interface for read processing. 
This makes it possible to in¬ 
sert CD-ROM data into PC 
files. The system also has a 


256- by 200-mm dot-pitch 
monochrome graphics display 
and an ADPCM (adaptive dif¬ 
ferential pulse-coded modu¬ 
lation) audio playback func¬ 
tion (a subset of the CD-ROM 
XA standard). 



DISTINCTION 



PTC-300, Sony > 


The Sony PTC-300 is 
the third model in 
Sony's palmtop line 
of pen comput¬ 
ers. While the previ¬ 
ous models were de¬ 
signed to fit in an attache 
case, the PTC-300 fits in your 
pocket, measuring only 105 
by 165 by 28 mm and weigh¬ 
ing 355 grams. It costs 
65,000 yen, or about US$400, 
and will run for about 9 hours 
on two AA cells. 

In spite of its size, the PTC- 
300 is a full-fledged com¬ 
puter with an 8-MHz 68000 
CPU, 2.5 MB of ROM, and 
288 KB of RAM. 


DOS J4.0/V (Japanese 
version), IBM Japan 


DOS J4.0/V is an epoch-mak¬ 
ing new technology that al¬ 
lows the display of Japanese 
language on IBM AT-compa- 
tible machines equipped with 
a VGA display. No special¬ 
ized hardware, such as a Japa¬ 
nese language character gen¬ 
erator, is required. This 
means that if you use DOS 
J4.0/V, you can purchase in¬ 
expensive IBM compatibles 
from overseas. It spells an ac¬ 
celeration of the reduction of 
PC prices in Japan. 


BYTE AWARDS 


RAM 


EXCELLENCE 



MS-DOS 5.0, Microsoft 


The new full-featured edition 
of the world's most popular 
operating system is a major 
upgrade that conforms well to 
the elevated needs of today's 
applications software. Sev¬ 
eral application programs can 
use extra breathing space; 
MS-DOS 5.0 provides that. 
With MS-DOS 5.0, the aver¬ 
age user has a flexible and 
powerful set of commands 
and tools available right at the 
DOS prompt. 

Excel 3.0, Microsoft \ 

Lotus 1*2-3 for Windows, 

Lotus Development 


The new generation of graphi¬ 
cal spreadsheets for Windows 
offers a whole new class of 


capabilities combined with a 
much higher level of ease of 
use than previous genera¬ 
tions, Even novice users can 
now comprehend the basics of 
spreadsheets and start using 
them in a few hours. By using 
Windows' Dynamic Data Ex¬ 
change, you can integrate 
Lotus 1-2-3 for Windows and 
Excel with other applications 
in a modern and powerful 
desktop environment that im¬ 
proves productivity consider¬ 
ably. 

System 7.0, 

Apple Computer 


The long-awaited System 7.0 
delivers countless new fea¬ 
tures to the Mac. It is very sta¬ 
ble and has few compatibility 
problems. It requires as little 
as 2 MB of RAM and runs 
without problems even on a 
Mac Plus. 
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HOT WINDOWS PRINTING! 


Quality 


Speed 




Affordability 


Compatibility 


TECH NOLOGY 


ish all you want, bul your standard 300-dpi 
business printer just isn't designed to be a 
high-performance Windows™ printer. That's 
why LaserMaster™ created our new WinPrinter™ 
(me—the first business printers specifically 
designed for optimal Windows printing. Our 
new WinPrinters give yau: 


(3) you can add future WinPrinfer advances 
with a simple software upgrade. 

✓ THREE PRINTERS IN ONE 

Our new WinPrinters are really three printers 
in one. You tan get fast, high-resolution print¬ 
ing from PostScript® a direct Windows GDI 
driver, or PCL print modes. 


/EAST WINDOWS PRINTING 

Our new WinPrinters give you the fastest 
Windows printing in the industry. Even your 
complex pages print in seconds, not minutes. 

✓400 00 800 dpi QUALITY 

Today's graphically rich business documents 
need more than 300-dpi resolution. Our new 
WinPrinters provide 400- or 800 dpi output 
for sharper text and crisper graphics to make 
all your documents more effective. 

✓ UPGRADABLE TECHNOLOGY 

The Win Printer's power comes from intelligent 
software instead of an expensive controller. 
This technology taps into the existing 
processing power of your '386 or '486 for 
increased printing performance without 
reducing your system performance. This design 
also gives you three ways to upgrade your 
WinPrinter: (1) when you upgrade your CPU, 
you'll automatically upgrade your WinPrinter, 
(2) as Windows improves (Version 3.1), so 
will the performance of your WinPrinter, and 
Circle 88 on Inquiry Cord (RESELLERS: 89). 


✓ EXPANDED FONT CAPABILITY 

All WinPrinters come with SO premium Post¬ 
Script Type 1 typefaces so you con give your 
message the perfect typographic look. And our 
advanced font-management technology means 
never having to download fonts again. 

✓ AFFORDABLE WINDOWS PRINTING 

Whatever your need, LaserMaster has a 
WinPrinter for you. Our WinPrinter 400 
provides fast, 400-dpi output at just $1,995. 
Our WinPrinter 800 provides fast, BQQ-dpi 
output at just $2,795. And our $995 WinJet* 
800 gives you the option of using your HP 
LaserJet II or III as a fast, full-featured, 

800 dpi WinPrinter. 

LASERMASTER can make your business 
printer dreams come true. Call us today to see 
how our WinPrinters can turn your Windows 
printing wishes into reality. 

[Lm /LaserMaster" 

i 8 J TURBORES PRtHTER RfVtSION 


CALL TODAY; 

800 - 365-4646 

OR 

612 - 944-9330 


DEPT* 

028 


©1991 Laser Mast©) Corporation. 
LaserMaster te a irademork and tbe 
LM Logo and Turbo Res are 
registered trademarks of LaserMaster 
Corporation. PostScript Is a 
registered trademark of Adobe 
Systems, Inc. AH other product or 
brood names ore trademarks or 
registered Trademarks of rtieir 
respective holders. 
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HP LaserJet lllp, 

Hewlett-Packard 


By providing its classic 4- 
page-per-minute "p” box 
with PCL-5 and resolution en¬ 
hancement capabilities, Hew¬ 
lett-Packard has once again 
redefined the basic, low-cost 
laser printer, 

HP LaserJet 1IISI, 

Hewlett-Packard 


The new top-of-the line Hew¬ 
lett-Packard laser printer of¬ 
fers a 16-page-per-minute 
printing engine, PCL-5 with 
resolution enhancement, and 
elevated processing power, 
giving network users a much- 
needed tool. 

PowerBook 170, 

Apple Computer 


The most powerful of Apple's 
new notebook trio, the Power- 
Book 170 packs all the char¬ 
acteristics you can imagine in 
a very compact and light case. 
Its price is high, but it offers 
advanced technology, a 25- 
MHz 68Q30 processor, and 
the best black-and-white 
screen you can buy for a por¬ 
table computer: Apple's back¬ 
lit AMLCD, 

Quadra 700, 

Apple Computer 


Even though Quadra is not 
Apple's flagship, it offers the 
best priee/per forma nee ratio 
for those who really need 
power. Almost two times 
faster than the Ilfx, it is the 
ideal machine for demanding 
applications such as CAD and 
desktop publishing. 

Visual Basic, Microsoft 


Microsoft’s Visual Basic has 
brought Windows program¬ 
ming to thousands of BASIC 
users. It offers programmers 
all the necessary tools for de¬ 
signing a Windows applica¬ 
tion. With Visual Basic, it is 
easy to create the user inter¬ 
face, one of the most complex 
and time-consuming tasks of 
the GUI environment. 


Turbo Pascal 
for Windows, 

Borland International 


Borland has done it once 
again. In fact, it has kept its 
promise with a highly ex¬ 
tended version that remains 
compatible with the last 
Turbo 6.0. Turbo Pascal for 
Windows offers a completely 
integrated environment. The 
programmer has a powerful 
language with object exten¬ 
sions that ease the job and in¬ 
voke creativity. 

DeFacto, Computer Logic 


DeFacto from Computer Logic 
is a business software package 
targeted to medium- and big- 
scale companies. DeFacto 
deals with the whole process 
of a business: It takes incom¬ 
ing orders, controls customer 
support, keeps information 
on cash flow, has a fully fea¬ 
tured inventory control, and 
produces the invoices in an 
easily adaptable format. 

Photoshop 2.0, Adobe 


The original version of Ado¬ 
be's Photoshop received 
worldwide acclaim and also 
won a 1990 BYTE Award of 
Excellence. Now, Adobe out¬ 
performs itself with the sec¬ 
ond release of Photoshop, 
which gives artists incredible 
power. Direct CMYK (cyan, 
magenta, yellow, black) edit¬ 
ing is supported, and you can 
import Illustrator 3.0 files, 
Photoshop 2.0 can easily 
match the power of dedicated 
prepress systems like Hell or 
Scitex. 

3D Studio, Autodesk 


The name Autodesk is usually 
associated with hallmark 
products in the CAD cate¬ 
gory, with AutoCAD being 
the "most famous example. 
The same seems to be hap¬ 
pening in the area of anima¬ 
tion. 3D Studio seems to be 
the first mainstream PC- 
based application that allows 
the production of profession¬ 
al-looking applications. 


DISTINCTION 



Sharp TFT, 

Sharp Electronics 
Sharp has amazed everyone 
with this TFT color LCD 
screen for the PC-8500 porta¬ 
ble computer. The price is 
high, but so is the temptation. 

CorelDraw 2.0, 

Corel Systems 

CorelDraw 2.0 offers out¬ 
standing capabilities to the 
graphic artist and the novice 
alike. Besides its excellent 
handling of type, it offers a 
large number of clip-art im¬ 
ages and symbols. 

XG A Video Adapter, IBM 

IBM's new video adapter of¬ 
fers improved resolution, a 
wider choice of colors, and 
some local processing. IBM 
has also popularized the stan¬ 
dard by permitting its free use 
by manufacturers. 

AutoCAD release 11, 

Autodesk 

The latest release of the best- 
known design program has an 
environment that facilitates 
the development of the al¬ 
ready-numerous add-on pro¬ 
grams that are in the market. 

SCO Unix MPX, 

The Santa Cruz Operation 

The MPX extension of Unix 
from SCO takes full advan¬ 
tage of the new double-pro¬ 
cessor structure of today's top 
machines. It can allocate the 
jobs to be executed to either 
processors, thus better utiliz¬ 
ing the system. 

OLE Specification, 

Microsoft 

The Object Linking and Em¬ 
bedding specification, al¬ 
though not fully implemented 
at the moment, is a great step 
forward. No application is an 
island anymore, and this 
specification allows applica¬ 
tions to interact seamlessly. 

QuickTime 1-0, 

Apple Computer 
Apple is setting new stan¬ 
dards for multimedia with 


this excellent piece of soft¬ 
ware, On a Mac, QuickTime 
1.0 ensures that all movies are 
played at the same speed. 

Canvas 3.0, Deneba 

Deneba's popular drawing 
program is now even more 
powerful. Fully supporting 
System 7.0, with a huge li¬ 
brary of add-ins, Canvas 3.0 
is an excellent tool for every¬ 
one—novice or professional * 

Tekton, LH Software 
This design program provides 
three-dimensional tools that 
help an architect easily design 
and edit natural objects, such 
as a wall, roof, or staircase. 

WordPerfect 5.1, Greek 
edition WordPerfect 
WordPerfect 5.1 is the first 
major player in the word pro¬ 
cessing market to appear with 
full support of the Greek 
language. 

PC Tools 6.0, 

Central Point Software ; 

Norton Utilities 5.0, 

Symantec 

PC Tools and the Norton Util¬ 
ities are a pair of packages 
that can save valuable data 
that has been struck by com¬ 
puter gremlins. Both pro¬ 
grams are a must for every 
computer user, 

ScanMaster 1850S, 

Microtek 

Microtek's 35mm slide scan¬ 
ner is a real breakthrough in 
price and performance. With 
a street price close to that of a 
color scanner, the ScanMas¬ 
ter can be the slide scanner 
for everyone. 

Super Base 4, 

Precision Software 
SuperBase 4 offers a power¬ 
ful and integrated platform 
for developing applications 
under Windows 3,0. 

Am386 f 

Advanced Micro Devices 
Besides being the fastest 386 
processor, the Am386 has 
also established a price/per¬ 
formance ratio that is better 
than ever before. 
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WHERE 


ow you can connect with BIX P 
the on-line information service, at a 
fixed hourly rate from many cities 
around the world. Compared to 
packet switching networks, this saves 
you up to 75% depending on your location. There's 


no application process. No character 
or packet fees. No extra charge for 
2400 baud. And you're billed directly 
by BIX for your phone usage. 

Just call the access number nearest 
you, log on ( and the world of BIX is at your fingertips. 


ON EARTH 
CAN YOU CALL US 
FOR AS LOW 
AS $20 
AN HOUR? 




SWEDEN (S25) 


BT Tymnet Access Information: (All amounts are U.S. dollars) 

AUSTRALIA (129/ hr): MELBOURNE (3)4162146; SYDNEY <2)290-3400 BELGIUM ($23/hr); BRUSSELS <2)725-5060 DENMARK (123/hr): 
COPENHAGEN 31-IB-63-33 FRANCE (123/hr): PARIS (1)47719133, (1)46027003, (1)46025750,(1)46025500; LYON (7)8478144 ITALY (123/hr): 
MILANO (2) 66-90-30-04 NETHERLANDS (123/hr): ALKMAAR [72) 155190; AMSTERDAM (20) 6610094; EINDHOVEN (4902) 45530; THE HAGUE 
(70)3475032, (70)3814641; ROTTERDAM (10)4532002 SWEDEN ($25/hr): STOCKHOLM (8)294762 SWITZERLAND (125/hr): GENEVA 
(22) 782-9329; ZURICH (1 ) 730-9673 UNITED KINGDOM (120/hr): BIRMINGHAM (21)6326636; BRISTOL (272) 255392; CAMBRIDGE (223) 845S60; 
EDINBURGH (SCOTLAND) (31)3132172; LEEDS [532)341838; LONDON Baynard House (71)4898571, Ealing [81)5667260 GERMANY (123/hr): 
COLOGNE [221)210196; FRANKFURT (69)666-8131, (69)666-4021; MUNICH (89)350-7682 


BIX 


7b learn more about BIX see our other ad elsewhere in this magazine. 
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Open, Singular 

Open from Singular is a com¬ 
mercial program generator 
that uses the "open” concept. 
It consists of basic rules and 
entities for each business 
package, and a fully flexible, 
adaptable, and customizable 
environment for the user and 
programmer. Although it 
runs under DOS, the user in- 
terface is very well designed. 


High Refresh 
Specification, VESA 

The vertical refresh rate of 
72 Hz proposed by the Video 
Electronics Standards Asso¬ 
ciation deserves praise for its 
comfortable way of interfac¬ 
ing humans with computer 
monitors. Whatever combina¬ 
tion of resolution and colors 
you use, there’s no flickering 
on the sides of the screen. 


MERIT 


Touch base World port 
Fax/Modem 2496, 

VSRobotks 

Fra me Maker 3.0 V 

Frame Technologies 

PN48 Professional 
System, Citizen America 


LaserWriter llg, 

Apple Computer 

Trackball, Microsoft 

Radius Rocket 
Accelerator Card, Radius 

Personal R:Base, 

Microrim 

Now Utilities 3.0, 

Sow Software 
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Visual Basic, Microsoft 

NEC MultlSync 3FG, 
4FG, NBC 

Norton Desktop for 
Windows, Symantec 

NCR System 3125, NCR 

MS-DOS 5.0, Microsoft 

Canon Ion, Canon; 
Photoman, Logitech 

System 7.0, 

Apple Computer 

Phaser II PXI, Tektronix 

IBM PS/2 Model P75, 

Zortech C++ 3.0, 

IBM 

Symantec 

LSX-5000, Olivetti 

PC Tools 7.0, 

Central Point Software 

DR DOS 6.0, 

Digital Research 

Power Book, Apple 
Computer 

Excel 3.0, Microsoft 

HP LaserJet IIJS1, 

Sony 128-MB rewrit¬ 
able optical disks, Sony 

Hewlett-Packard 


Idea 1 + D, WinLogo 

NetWare Lite, Novell 

FasMath, Cyrix 

Desqvlew/X, Quarterdeck 

Deli 325NC, Dell; 

Teac 2.88-MB floppy 
drives, Teac America 

NB-SL/25c, Epson 

PenPoint, Go Corp , 

WordPerfect for 

Windows, WordPerfect 

3D Studio, Autodesk 

QuickTime 1.0, 

Apple Computer 

NetWare 3.11, Novell 


PC/Chlp F8680, 

Chips & Technologies 


Am386DXL-40, 

Advanced Micro Devices 


HP 95LX, Hewlett-Packard 


HP DeskJet 500 Color, 

Hewlett-Packard 


CorelDraw 2.0, 

Lotus 1-2-3 for 

CD-ROM edition, 

Windows, 

Corel Systems 

Lotus Development 

MERIT 

SCSI-2 standard 


T22QOSX, Toshiba 

Mathematics for 
Windows, 

HP Apollo Series 9000 

Wolfram Research 

Model 42, Hewlett-Packard 

Ventura Publisher 4.0 

SoundBlaster Pro, 

for Windows, 

Brown- Wagh Publishing 

Centura Software 

HP ScanJet lie, 

Hercules Graphics 
Station Gold, 

Hewlett-Packard 

Hercules Computer 

Lotus Notes 2.0, 

Technology 

Lotus Development 

NetWare 2.2, Novell 

CodeBase 4.2, Sequiter 

Borland C+ + 2.0, 

Multi Access Series 

Borland International 

3000, 

Advanced Logic Research 

IBM XGA Display 
Adapter/A, IBM 

FoxPro 2.0, Fox Software 

Master sport 386SL, 

Geo Works Ensemble, 

Zenith Data Systems 

CeoWfarits 

QuickC for Windows, 

TrackMan Portable, 

Microsoft 

Logitech; 

Ballpoint, Microsoft 

Ultra 144, Hayes 

VRAM II, Video Seven 

Dell 4SODE, Dell 

PhotoStyler, Aldus 

Iris Indigo, Silicon Graphics 

HP LaserJet lllp, 

Quattro Pro 3.0, 

Hewlett-Packard 

Borland International 

Readers may send comments 

Ami Pro 2.0, 

or queries to Nikkei BYTE, 

Lotus Development 

RAM, or Binary do BYTE t 
One Phoenix Mill Lane t Pe¬ 


terborough t NH 03458 . 
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iiv The Only Full 
Page Color Display, 
And ... 


Turn It Into A 
Spreadsheet Display 
For Free. 


NOW FOR $1249 you can own the only color por¬ 
trait display for the PC. Introducing the Radius 
Full Page Pivot, the display that shows you an en¬ 
tire page at one time. Pivot displays 65% more 
information than standard 12” or 13” monitors, so 
you can see a letter or full page layout from top to 
bottom. Image quality is superb—anywhere from 
VGA resolution all the way up to 1024 

x 768. You can also rotate 

Pivot into landscape mode to view 

a complete spreadsheet. Js. Pivot 

combines with the advanced Radius SVGA 
Multi View interface for real-time pivoting. When 
given a gen Lie turn. Pivot automatically reorga¬ 
nizes your application, so you can quickly and 
gracefully go from one orientation to the other. 

In addition. Pivot with Multi View provides 100% 
VGA and SVGA compatibility, offers high resolu- 



tion full-page drivers for Windows 3.0, 
WordPerfect, Lotus 1-2-3, AutoCAD and others, 
displays up to 32,768 colors and meets the Swedish 
standards for low ELF/VLF magnetic emissions. 
We might also mention that MultiView-the fastest 
SVGA card you can buy today—works with a vari¬ 
ety of multi-frequency displays, sells for $449 
and comes with a seven-year war¬ 
ranty. ® If l he combination 

of Full Page Pivot and SVGA 

MultiView sounds like the perfect 

display system for all your applications, it’s proba¬ 
bly because it is. Pivot and MultiView are available 
from Radius, the leading manufacturer of high res¬ 
olution graphics systems for personal computers. To 
find your nearby Radius reseller 
or to receive a Full Page Pivot 
video tape, call 1-800-227-2795. 

Circle 139 on Inquiry Cord. 



radus 


£199] Rucim* Ini'. KnJiu», tlie Had ins lugu. Full Pivot, anil SVGA AlulriVir^v are iraHrmirks 
F..r [lie namr nf yntir R&rEnu Intomitiihnjil Dinribiplni, roll 


KaitiiiH I in - . All other pi'mlnrL. hit- trademarks nr rrpslrml Iradrmiirki 4 iWr rri|irt!tii , i' 
W43F- lU 10. Screen image courtesy of Don Baa me' Kneel Team - 


























































BYTE AWARDS 



The Fourth Annual 
BYTE Award Winners 


Acius, Inc. 

4th Dimension 2.1 
10351 BubbRd. 

Cupertino. CA 95014 
(408) 252-4444 
(408) 252-0831 

Circle 985 on Inquiry Card. 

Adobe Systems, Inc. 

Adobe Illustrator 3.0 
1585 Charleston Rd. 

P.O. Box 7900 
Mountain View. CA 94039 
(800) 833-6687 

(415) 961-4400 
fax: (415) 961-3769 

Circle 986 on Inquiry Card. 

Advanced Micro Devices 

Am386 

P.O. Box 3453 
Sunnyvale, CA 94088 
(800) 222-9323 
(408) 732-2400 

Circle 987 on Inquiry Card. 

Aladdin Systems, Inc. 

Shortcut 

165 Westridge Dr. 

Watsonville, CA 95076 
(408) 761-6200 
fax: (408) 761-6206 

Circle 988 on Inquiry Card. 

Aldus Corp. 

PageMaker 4.0 

411 First Ave. S 

Seattle, WA 98104 

(206) 622-5500 

fax: (206) 343-4240 

Circle 989 on Inquiry Card. 

Alias Research, Inc., 

Style Division 
Sketch 

110 Richmond St. E 
Toronto, Ontario, 

Canada M5C 1P1 
(800) 267-8697 

(416) 362-9181 
fax: (416) 362-0630 

Circle 990 on Inquiry Card. 

Amaze, Inc. 

The Far Side Computer Calendar 

11810 115th Ave. NE 

Kirkland, WA 98034 

(206) 820-7007 

fax: (206) 823-0568 

Circle 991 on Inquiry Card. 

Apple Computer, Inc. 

LaserWriter Ilf and Ilg 
Mac Quadra 900 
PowerBook 170 
QuickTime 1.0 
System 7.0 
20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 

Circle 992 on Inquiry Card. 


Ashlar, Inc. 

Ashlar Vellum for Silicon Graphics 

1290Oakmead Pkwy., Suite 218 

Sunnyvale, CA 94086 

(408)746-1800 

fax: (408) 746-0749 

Circle 993 on Inquiry Card. 

ATI Technologies, Inc. 

ATI 8514-Ultra 
3761 Victoria Park Ave. 
Scarborough, Ontario, 

Canada MIW3S2 

(416) 756-0718 

fax: (416) 756-0720 

Circle 994 on Inquiry Card. 

AT&T Graphics Software Lab 

Mac Topas and Topas VGA 

3520 Commerce Crossing, Suite 300 

Indianapolis. IN 46240 

(317) 844-4364 

fax: (317) 575-0649 

Circle 995 on Inquiry Card. 

AT&T Safari Systems 
Safari NSX/20 
14K World Fair Dr. 

Somerset, NJ 08873 

(908) 302-5800 

fax: (908) 469-4578 

Circle 996 on Inquiry Card. 

Autodesk, Inc. 

Chaos: The Software 

2320 Marinship Way 

Sausalito, CA 94965 

(415)332-2344 

fax: (415) 331-8093 

Circle 997 on Inquiry Card. 

Borland International, Inc. 

Borland C-H- 3.0 
Object Vision 
The World of C-H- 
1800Green Hills Rd. 

P.O. Box 660001 

Scotts Valley. CA 95067 

(408) 438-8400 

fax: (408) 439-9344 

Circle 998 on Inquiry Card. 

Cayman Systems, Inc. 

Gator Box CS 
26 Lansdownc St. 

Cambridge, MA 02139 

(800) 473-4776 

(617) 494-1999 

fax: (617) 494-9270 

Circle 999 on Inquiry Card. 

Chips & Technologies 

PC/Chip 

3050 Zanker Rd. 

San Jose, CA 95134 

(408)434-0600 

fax: (408) 934-1552 

Circle 1062 on Inquiry Card. 


Citizen America Corp. 

PN48 Professional System 

2450 Broadway, Suite 600 

Santa Monica. CA 90404 

(213) 453-0614 

fax: (213) 453-2814 

Circle 1064 on Inquiry Card. 

Claris Corp. 

Claris Works 
MacDraw Pro 
5201 Patrick Henry Dr. 

Santa Clara, CA 95052 
(408) 987-7000 

Circle 1065 on Inquiry Card. 

Clarity Software, Inc. 

Rapport 

2700 Garcia Ave. 

Mountain View, CA 94043 

(415)691-0320 

fax: (415) 964-4383 

Circle 1066 on Inquiry Card. 

Connect ix 
Apple Mode32 
2655 Campus Dr. 

San Mateo. CA 94403 

(415) 571-5100 

fax: (415) 571-5195 

Circle 1067 on Inquiry Card. 

Corel Systems 

CorelDraw 2.0, CD-ROM edition 
1600Carling Ave., Suite 190 
Ottawa. Ontario, 

Canada K1Z8R7 

(613) 728-8200 

fax: (613) 728-9790 

Circle 1068 on Inquiry Card. 

CoStar Corp. 

Address Writer 
22 Bridge St. 

Greenwich. CT 06830 

(203)661-9700 

fax:(203)661-1540 

Circle 1069 on Inquiry Card. 

Digital Research, Inc. 

DR DOS 6.0 

Box DRI 

70 Garden Court 

Monterey, CA 93942 

(800) 395-2480 

(408) 649-3896 

fax: (408) 646-6248 

Circle 1070 on Inquiry Card. 

Eastman Kodak Co. 

EktaPlus 7016 Printer 
Personal Printer Products 
901 Elm Grove Rd., 

First Floor, Building 14 

Rochester, NY 14650 

(800) 344-0006 

fax: (716) 726-3108 

Circle 1071 on Inquiry Card. 


Ergo Computing, Inc. 

Moby Brick 

1 Intercontinental Way 

Peabody. MA 01960 

(800) 633-1925 

(508) 535-7510 

fax: (508) 535-7512 

Circle 1072 on Inquiry Card. 

Falco Data Products, Inc. 

GT486/40 
440 Protcro Ave. 

Sunnyvale, CA 94086 

(800) 325-2648 

(408) 745-7123 

fax: (408) 745-7860 

Circle 1073 on Inquiry Card. 

Farallon Computing, Inc. 

Timbuktu 4.0 and 

Timbuktu/Remote 3.0 

2000 Powell St.. Suite 600 

Emeryville, CA 94608 

(510) 596-9100 

fax:(510)596-9023 

Circle 1074 on Inquiry Card. 

Fox Software 

FoxPro 2.0 

134 West South Boundary 
Perrysburg, OH 43551 
(419) 874-0162 
fax: (419) 874-8678 

Circle 1075 on Inquiry Card. 

Go Corp. 

PenPoint 

950 Tower Lane, Suite 1400 
Foster City, CA 94404 
(415) 345-7400 
fax: (415)345-9833 

Circle 1076 on Inquiry Card. 

Grolier Electronic Publishing 
Grolier Electronic Encyclopedia 
Sherman Tpke. 

Danbury, CT 06816 

(800) 356-5590 

(203) 797-3500 

fax: (203) 797-3197 

Circle 1077 on Inquiry Card. 

Gupta Technologies, Inc. 

Quest for Windows 
1040 Marsh Rd. 

Menlo Park, CA 94025 

(415)321-9500 

fax: (415) 321-5471 

Circle 1078 on Inquiry Card. 

Hewlett-Packard Co. 

HP Apollo 9000/Series 700 
HP LaserJet 11ISi 
HP ScanJet 11c 
19310 Pruneridge Ave. 

Cupertino. CA 95014 
(800) 752-0900 

Circle 1079 on Inquiry Card. 
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486/860 Speed... 
Microway Quality. 

Microway has engineered four distinctive black tower 
systems. The 486-B 2 T is designed for high-end users. 
It comes standard with American 486 motherboards and 
power supplies, yet has a reasonable starting price of 
$2,195. A broad range of options can be installed including 
high speed and capacity hard disks, intelligent serial con¬ 
trollers, tape back-up units, high end graphics adapters 
and our Number Smasher-860. These systems are ideal 
for configuring Novell or UNIX file servers, multiuser 
systems, and workstations for graphics, CAD and scien¬ 
tific uses. The 486-B 2 T comes with dual fans, Across the 
Board ™ Cooling and American industrial grade power 
supplies. All systems are thoroughly tested, burned in and 
include the best technical support in the industry, which 
we’ve provided since 1982. 





Number Smasher-860 


/ to attaining workstation performance is 

Microway’s 40MHz Number Smasher-860. It features a 
four-way interleaved 64-bit memory system that runs at 
160 megabytes/sec. The Number Smasher's i860 has 
been clocked at 80 megaflops doing matrix multiplies, 67 
megaflops doing FFTs and 11.8 Double Precision Unpack 
Megaflops on large arrays—ten times the speed of a 486 
and twice the speed of a Cray IF! One happy user 
recently reported that his "Baby Cray" was happily 
humming away saving him thousands of dollars per 
month in 3090 rentals. The Number Smasher comes with 
the finest i860 compilers on the market, your choice of 
Microway’s NDP™ FORTFIAN, C|C++ or Pascal. 

Call or write today for more information on Microway's 
new black tower systems. 






Microwav 


Technology You Can Count On 


Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 * FAX 508-746-4678 • U.KJEurope 081-541-5466 
France 0143 2 69593 • Germany 069-75-2023 • Holland40 836455 • Italy 02-74.90.749 • Japan 0474 23 1322 • Norway 6-892020 










BYTE AWARDS 



The Fourth Annual Byte Award Winners (continued) 



Hewlett-Packard Co. 

Nmiuo USA Corp. 

Performance Technology. Inc. 

Sun Microsystems, Inc, 

HP 95 LX 

Nanao T560i 

PowerLAN2.W 

Sparcstation IPX 

1000 Northeast Circle Blvd. 

23535 Telo Ave, 

800 Lincoln Center 

2550 Garcia Ave, 

Corvalis. OR 97330 

Tomince, CA 90505 

7800IH 10 W 

Mountain View, CA 94043 

(800) 443-1254 

(800)800-5202 

San Antonin, TX 78230 

(415)9604300 

fax: <503) 750-4689 

(213)325-5202 

(800) 327-8526 

fax: (415)969-9131 

Circle 1080 on Inquiry Cord. 

fax; (213) 530-1679 

Circle 1087 on Inquiry Card. 

(512)349-2000 
fax; (512) 366-0123 

Circle 1261 art Inquiry Card. 

IBM 

Circle 1096 an Inquiry Card. 

SupcrMac Technology 

IBM 3 5 11 Rewritable Optical Drive 

NCR Corp. 


Thunder/24 

U.S, Marketing and Services 

NCR 3125 

Phar Lap Software, Inc. 

485 Prate ra Ave. 

1133 Westchester Ave, 

Workstation Products Division 

286\DOS-Extender 

Sunnyvale, CA 94086 

White Plains, NY 10604 

1601 South Main St, 

60 Aberdeen Ave, 

(408)245-2202 

(800) 426-2468 

Dayton, OH 45479 

Cambridge, MA 02138 

fax:(408)735-7250 

Circle 1063 on Inquiry Cord. 

(800) 225-5627 
(513)445-6160 

(617)661-1510 
fax; <617) 876-2972 

Circle 1262 an Inquiry Card. 

Intel Corp. 

fax: <513) 445-2008 

Circle 109? an inquiry Card. 

Symantec Corp. 

Net Satlsfaxtion LO 

Circle 1088 on Inquiry Card. 

Norton Desktop for Windows 

5200 Northeast Elam Young Pkwy. 

Psion, Inc. 

On-Target 

Hillsboro. OR 97124 

Novell, Inc, 

NetWare 3.11 

Psion Series 3 

10201 Torre Ave, 

<503) 696-7086 

57 River St. 

Cupertino, CA 95014 

Circle 1081 on Inquiry Cord. 

122 East 1700 South 

Wellesley. MA 02181 

(800)441-7234 


Provo, UT 84606 

(617) 237-8538 

(408) 253-9600 

LaserMaster Corp. 

(800) 346-7177 

fax: (617)431-2155 

fax: (408)253 4092 

WinPrinter 400 

6900 Shady Oak Rd. 

(801)429-5900 
fax: (801)429-5155 

Circle 1098 on Inquiry Card, 

Circle 1263 on Inquiry Card. 

Eden Prairie. MN 55344 

Circle 1089 on Inquiry Cord. 

Qua lit as, Inc. 

Tandy Corp, 

(800) 365-4646 


386Max6*Q 

CDR-J000 

(503) 629-7000 

Uni rack Computer Systems, Inc. 

7101 Wisconsin Ave., Suite 386 

700 1 Tandy Center 

fax; <612)944-0522 

Dr. Solomon s Virus Toolkit 

Bcthcsda, MD 20814 

Fort Worth. TX 76102 

Circle 1082 on Inquiry Cord. 

6321 Bury Dr, 

(301)907-7400 

(817)390-3300 

Eden Prairie, MN 55346 

fax: (301)718-6060 

fax: (817) 878-6508 

Lotus Development Corp. 

Ami Pro 2,0 

(800)752-1333 
(612 ) 937-1107 

Circle 1099 on Inquiry Card. 

Circle 1264 on Inquiry Card. 

Lotus 1-2-3 for Windows 

fax; (612) 937-0196 

Radius, Inc. 

Toshiba America Information 

55 Cambridge Pkwy, 

Circle 1090 on Inquiry Card, 

Full Page Pivot 

Systems, Inc, 

Cambridge, MA 02142 


1710 Fortune Dr. 

T2200SX 

(617)577-8500 

Open Software Foundation 

San lose, CA 95131 

T4400 

fax: (617)693-1197 

Distributed Computing Environment 

(BOO) 227-2795 

Computer Systems Division 

Circle 1083 on Inquiry Card. 

11 Cambridge Center 

(408) 434-1010 

9740 Irvine Blvd. 


Cambridge, MA 02142 

fax; (408) 434-0770 

Irvine, CA 92718 

Microsoft Corp. 

(617)621-8700 

Circle 1100 on Inquiry Card. 

(800)3344445 

Excel 3,0 

Circle 1091 on Inquiry Cord. 

(714)583-3000 

MS-DOS 5.0 

Silken Graphics, Inc. 

fax:(714)587-6034 

QuickCfor Windows 1,0 

Outbound Systems, Inc. 

Iris Indigo 

Circle 1265 on Inquiry Card. 

Visual Basic 

Outbound Notebook System 

2011 North Shoreline Blvd, 


Word for Windows 2.0 

Model 2000 

Mountain View, CA 94043 

Traveling Software, Inc, 

1 Microsoft Way 

4840 Pearl EastCir. 

(415)9604980 

Lop Link Pro 4.0 

Redmond, WA 98052 

Boulder. CO 80301 

Tax: (415)961-0595 

18702 North Crock Pkwy. 

(800) 426-9400 

(800) 444-4607 

Circle 1257 on Inquiry Card. 

Bothell, WA 98011 

(206) 882 80S0 

(303) 786-9200 

(800)343-8080 

fax: (206) 883-8101 

fax: (303)786-861) 

Siren Software Carp. 

(206) 483-8088 

Circle 1084 on Inquiry Cord. 

Circle 1092 an Inquiry Card. 

Z,Mait2.0 

750 Menlo Ave.. Suite 200 

fax: (206)4874284 

Circle 1266 on Inquiry Card. 

Momenta Corp, 

Pacific Data Products 

Menlo Park, CA 94025 

Momenta Pen System 

PaciftcPage XL 

(415) 322-0600 

Truevision 

295 North Bernardo Ave. 

9125 Rehco RcU 

fax:(415)322-4023 

Nu Vista+ 

Mountain View, CA 94043 

San Diego, CA 92121 

Cirdei 1258 on inquiry Card. 

7340 Shadcland Station 

(415) 969-3876 

(619) 552-0880 

Indianapolis, IN 46256 

fax: (415) 969-3877 

fax: (619)552-0889 

Software Publishing Corp. 

(317)841-0332 

Circle 1085 on Inquiry Cord. 

Circle 1093 an Inquiry Card. 

Harvard Graphics for Windows 

3165 KiferRd, 

fax: (317) 576-7700 

Circle 1267 on Inquiry Card. 

Motorola, Inc. 

Palindrome Corp, 

Santa Clara. CA 95051 


Altair 

The Network Archivist 2.0 

(408)986-8000 

Within Technologies 

Altair Product Operations 

850 East Diehl Rd. 

fax: (408) 980-0729 

Realizer 

3215 Wilke Rd, 

Naperville, IL 60563 

Circle 1259 an Inquiry Card. 

Laurel Corporate Center. Suite 201 S 

Arlington Heights, IL 60004 

(708) 505-3300 

8000 Midlantic Dr. 

(800)233-0877 

fax: (708) 505-7917 

Stac Electronics 

Mount Laurel, NJ 08054 

(70S) 632-4723 

Circle 1094 an Inquiry Card. 

Stacker 2,0 

(609)273-8881 

fax: (708) 632-7811 

5993 Avenida Enemas 

fax: (609) 231 -8991 

Circle 1086 on Inquiry Card. 

Paragon Concepts, Inc. 

Nutts 3,06 

Carlsbad. CA 92008 
(619) 431-7474 

Circle 1268 on Inquiry Card. 


990 Highland Dr.„ Suite 312 

fax: (619)431-0880 

Zenith Data Systems 


Solana Beach, CA 92075 
(800) 922-2993 
(619)481-1477 
fax:(619)481-6154 

Circle 1095 on Inquiry Card. 

Circle 1260 on Inquiry Card. 

Master sport 386SL 

2150 East Lake Cook Rd. 

Buffalo Grove, IL 60089 
(800) 553-0331 
(70S) 808-4300 

Circle 1269 on Inquiry Card. 
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Why Is Northgate Going Public 
With Confidential Information? 



Take a behind-the-scenes look 
at Northgate quality. 

It’s no secret that Northgate makes some of 
today’s finest computer systems. A room full 
of awards from major industry publications 
is proof of that. But the tour you’re about 
to take will show you how Northgate achieved 
its worldwide reputation for quality. 

The reason we’re “going public’’ with this 
information is simple People who already own 
a Northgate system know from experience 
that we make no compromises on quality. Now 
we want the rest of the world to know about 
the qualities that made Northgate a leading 
direct marketer of high-quality systems. 

Complete line of systems. 

• Latest technology. The Northgate systems you 
buy today won’t become obsolete tomorrow. 


• Complete product line. From lightweight 
notebooks to giant network file servers, 
Northgate makes a complete range of 
computers to handle every business 
application. Our newest products include 
low-priced 386SX;" 386 and 486’" systems. 

• Award-winning performance. Our most 
recent triumphs include InfoWorld and BYTE 
magazines’ “Desktop Computer of the Year” 
awards. Seven PC Magazine Editors’ Choice 
awards, eight Computer Shopper Best 

Buy and three other InfoWorld recogni¬ 
tions are added proof of Northgate quality. 

• Customized, ready-to-run systems. 
Northgate custom configures every system 
to meet your specific requirements. We’ll 
even rack mount or hard case your systems. 

• Finest components. We test and use compo¬ 
nents from only the best manufacturers to 
ensure peak performance and reliability. 


• Flawless software compatibility. Our systems 
are fully compatible with MS-DOS? OS/2? 
Novell® and other operating systems. 

• Product testing and bum-in ensures your 
system will work perfectly from day one 

• All systems are FCC Class B Certified for 
home and office use 


Network solutions. 


• Northgate LAN specialists are 
uniquely qualified to con¬ 
figure and install high quality 
products that provide a solid 
foundation for networking. 


Novell 

Gold 

Authorized 

Resellci 


• Novell Certified Gold Dealer. We certify 
and test all products to work perfectly 
with Novell as well as OS/2, SCO/UNIX® 
and Banyan® Vines. And our staff of Certified 
NetWare® Engineers will help keep your 
LAN operating at peak efficiency. 


Circle 113 on Inquiry Card (RESELLERS: 114) 






































itomer service and support 
ures your complete satisfaction. 

-hour toll-free technical support 365 days 
F ear, for as long as you own your system. 

ee year of on-site service provided by 
IS? Your complete satisfaction is our 
mmitment If necessary, well even send a 
illed technician to your home or office 

ee overnight shipment of replacement 
rts to minimize computer downtime 

-day money-back guarantee safeguards 
ur purchase decision, 

U parts and labor warranties — 1 year on 
items, 5 years on keyboards. 

Lstomized service and support plans for 
rporate customers. Whatever you need in 
: way of service, Northgate delivers. We 
er a variety of customized service options 
■hiding disaster recovery planning, 


• Leasing plans with low monthly ir 
ments and flexible terms up to five 


Affordable quality is yours 

with Northgate* 

* LowTactory-Direct Prices. 

* GSA/Govemment and VAR discounts, 

^install- 
five years. 

1 100% financing with Northgate’s Big TsT Card. 
We can usually set up your account the 
same day you call. 

* Other convenient payment options 
include MasterCard, VISA, American 
Express and Discover cards, wire transfers, 
personal and corporate checks, Corporate 
Purchase Orders and CO.D. 


Our promise: 
no compromises. 

Asyoure about to see, our reputation for quality 
Is built on a solid foundation of superior 
design, engineering, manufacturing, and service 

Turn the page to begin your tour 
of Northgate, 

CALL TOLL-FREE 800-345-8709 

wmtGAm 

COMPUTE# 

smzmtm 

"Smart Tools For Business"* 

7075 Hying Cloud Drive, Eden Prairie, MN 55344 


Circle 113 on Inquiry Card (RESELLERS: 114). 









Quality Through Engineering 






Manufacturing high-perfc nuance, quality 
systems takes more than just a top-notch 
Research and Development team. It requires 
a strategic alliance with the industry’s premier 
component vendors. To meet our rigid stand¬ 
ards, Northgate engineers work in tandem 
with our suppliers to design a full range 
of components. Then, they test hundreds 
of configurations to find the optimum 
combination of performance and reliability. 

Throughout the entire vendor relationship, 
Northgate uses sophisticated failure analysis 
techniques (including micro photography) 
and statistical process contr ol methods to 
ensure our suppliers consistently produce 
high quality componentry 






Northgate 386SX716 or 20 Northgate 386DX/25 or 33 


Northgate 386DX/40 


- Intel® S0386SX/16 or 
20 MKz Processor 

* 1MB RAM (Expands to 16MB) 

* 52MB IDE Hard Drive with 
17 ms Seek Time 

* Five-Bay Case; Three 5.25* 
and Two 15'Bays 

* Six 16-Bit Expansion Card 
Slots 

$I5997$1699 00 


‘Choice of UHI IBS'ur 
144MB 33 * Floppy Drive 

■ Exclusive QmniKcy* Keyboard 

• VGA HOC k 600 Card and 
Color Monitor 

• MS-DOS 314.01 or 5 

• ECC Class B Certified 


- Intel B0386DX/25 or 33 MHi 
Processor 

* 2MB RAM (Expands to 32MB) 

■ 52MB IDE Hand Drive with 
17 ms Seek Time 

■ 64K Cache 

-Choice oil 2MB 5.25'or 
1.44MB 15* Floppy Drive 

• Six 16-Bit and Two 8-Bit 
Expansion Card Slois 

$20997$2199 00 


Five-Bay Case; Three 5.25' 
and Two 3.5 1 Bays 
Exclusive Qmnik'ey Keyboard 
VGA 800 x 600 Card and 
Color Monitor 
Microsoft® Windows 1 * 3,0 
and Mouse 
MS-DOS 33,4.01 or 5 
FCC Gass B Certified 


■ AMD 3BGDX/40 MHz 
Processor 

• 4MB RAM (Expands to 32MB) 

■ 52MB IDE Hard Drive with 
17 ms Seek Time 

■ 64K Cache 

- Choice of 1.2MB 5.25'or 
1.44MB 35' Floppy Drive 

- Six 16-Bit and Two B-Bit 
Expansion Card Slots 

$2399 00 


* Five-Bay Case;Three 5.25 s 
and Two 15'Bays 

- Exclusive OmniKey Keyboard 

* VGA800x600 aid and 
Color Monitor 

* Microsoft Windows 3u0 
and Mouse 

* MS-DOS 3.14.01 or 5 

* FCC Class B Certified 


Circle 113 on Inquiry Card (RESELLERS: 114) 
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Northgate SlimLine Scalable Processing (SP) Upgradable Systems 
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Quality Through Compatibility 


Once our components meet our highest 
expectations, a different set of engineers takes 
the helm. System configurations are set up 
on our own LAN test bed and undergo a 
grueling month-long battery of tests. We check 
hundreds of business software packages 
to ensure our systems run applications 
under MS-DOS® OS/2® Novell® SCO/UNIX® 
Banyan* and other operating systems. 


Through this process, Northgate has earned 
an industry-wide reputation for flawless 
compatibility. Be assured that when you 
purchase Northgate systems, you’re getting 
compatibility you can rely on. 


CALL TOLL-FREE 800-345-8709 


MOmxOATE 

com/rm 

SYSTEMS MC 



Northgate Slimline SP™386/25 or 33 


* Intel 80386DX/25 or 33 MHz 
Processor on Power Module 

* Fast, Affordable Upgrades - 
Simply Replace Power Module 

* 4MB RAM (Expands to 32MB) 

* 52MB IDE Hard Drive with 
17 ms Seek Time 

* (54K Cache Memory 

* Continuous Edge Graphics Chip 


- 1.2MB 5.25* and 1.44MB 3.5* 
Floppy Drives 

■ ExclnsiwOjnnrAti'Kpr'bciard 

- VGA 1024 x 768 Color 
Monitor 

• Microsoft Windows 3.0 
and Mouse 

• MS-DOS 13,4,01 or 5 

• FCC Class B Certified 



Northgate SlimLine SP 486SX/20 


* Intel 804860/>0 MHz 

Processor on Power Module 

* Fasr Affordable Upgrades - 
Simply Replace Power Module 

* 4MB RAM (Expands lo 32MB) 

* 52MB IDE Maid Drive with 
17 ms Seek Time 

* 64K Cache Memory 

* Conmtuous Edge Graphics Chip 


* 1.2MB 5.25* and 1,44MB IV 
Floppy Drives 

* Exclusive OmniKey Keyboard 

* VGA 1024 s 76B Color 
Monitor 

* Microsoft Windows 3 j 0 
and Mouse 

* MS-DOS 33,4,01 or 5 

* FCC Class B Certified 




Northgate Slimline SP486DX/33 

* Intel 89486DX/33 Mhfc 
Processor on PtiweT Module 

* 4MB RAM (Expands to 32MB) 

* 52MB IDE Hard Drive with 
17 ms Seek Time 

* 64K Cache Memory 

* Continuous Edge Graphic Chip 


* 1.2MB 5.25 p and 1.44MB 3.5 r 
Floppy Drives 

* Exclusive QmniKw Keyboard 

* VGA 1024x768 Color 
Monitor 

■ Microsoft Windows 10 
and Mouse 

* MS-DOS 3.3,4.01 or 5 

* FCC Class B Certified 


$27997$3099 00 


$3149 00 


$3329°° 
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Northgate has studied manufacturing methods 
and has selected a process that gives the greatest 
quality and productivity. 

Our technicians are skilled in all phases of man¬ 
ufacturing. Working in teams of four, they bring 
the dements of quality together with craftsmanship 
that knows no equal A detailed system of checks 
and balances ensures strict adherence to our rigid 
quality control standards. When all is complete, 
comprehensive bum-in and final testing begin. 



North gate Elegance SP™ 386/25 or 33 

• Intel 8Q386DX/25 or 33 MHz - 1.2MB 5.25 s and 1.44MB15* 


Northgate Elegance SP 486SX/20 

- Intel S0486SX/20 MHz ■ I.2M& 5,25 s and 1.44MB3.5 s 


(Processor on Pctwcf Module 

* Fast, Affordable Upgrades - 
Simply Replace Pbwer Module 

* 4MB RAM (Expands to 32MB) 

■ 106MB IDE Hard Drive with 
17 ms Seek Time 

* 64K Cache Memory 

■ Desktop Case 

$3299 # y$B399°® 


Floppy Drives 

Exclusive OtnniKey Keyboard 
VGA 1024x768 Card and 
Color Monitor 
Microsoft Windows 3 j 0 
and Mouse 
MS-DOS 33,4.01 or 5 
FCC Class B Certified 


Processor on Power Module 
p Fast, Affordable Upgrades - 
Simply Replace Power Module 
MMB RAM (Expands to 32MB) 

■ 106MB IDE Hard Drive with 
17 ms Seek time 

■ 64K Cache Memory 
* Desktop Case 

$3699°° 


Floppy Drixnejj 

Exclusive QmniKcy Keyboard 
VGA 1024 k 768 Card and 
Color Monitor 
Microsoft Windows 10 
and Mouse 
MS-DOS 13,4.01 or 5 
FCC Class B Certified 



Northgate Elegance SP 486DX/33 


* Intel 8MB6DW33MH! 
Processor on Power Module 

* 4MB RAM (Expands to 64MB) 

* 106MB IDE Hard Drive with 
17 ms Seek Time 

* 64K Cache Memory 
■ Vertical Power Case 

$ 3999 ™ 


* UMB 5.25 s and L.44MI) 3.5* 
Floppy Drives 

* Exclusive OmniKey Keyboard 
•VGA 1024x768 Card and 

Color Monitor 

* Microsoft Windows 3,0 
and Mouse 

* MS-DOS 3.14.01 or 5 

* FCC Class B Certified 
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Northgate bacb every system with an award- 
winning package of service and support. 
Including a 30-Day Money-Back Guarantee, 
hill parts and labor warranties (one year 
on systems, five years on keyboards) and free 
overnight shipment of replacement parts, 

You also get toll-free technical support 
24 hours a day, seven days a week. We track 
every detail concerning your system, 
induding configuration, Rinri 
previous questions and UfillEIlEI 
correspondence This gives our staff 
immediate access to your system's history 
the moment you call. Should you require 
on-site help, well dispatch a trained 
NCR® technician to your door. This service 
is free for one year 


CALL TOLL-FREE 800-345-8709 



Northgate Elegance 486/25 or 33 EISA 


* Intel 80486DX/25 or 33 MHz 
Processor 

* 4MB RAM (Expands to 32MB) 
■ 200MB EDE Hard Drive with 

15 ms Seek Time 

* 128K Cache 

* EISA Bus 

- 1,2MB 5.23 p and L44MB 3.5' 
Floppy Drives 


* Vertical Power Case 

* Exclusive OmniKey Keyboard 

•VGA 1024 k 768 Cant and 
Color Monitor 

* Microsoft Windows 3.0 
and Mouse 

* MS-DOS 33,4JQL or 5 

* FCC Class B Certified 


Northgate SlimOte” 386SX/20 

AC Adapter 


■ Intel A0386SX/20 MHz 
Processor 

■ 1MB RAM (Expands to 5MB) 
"40MB Hard Drive 

* 1.44MB 15* Floppy Drive 

■ 84-Key Keyboard Emulating 101 

* 85' LCD Screen Supports 32 
Shades of Gray; VGA 640 x 4B0 

* 11.7' *825' x 19'; 6.1 Lbs. 


* Stacker™ Software (Provides 
up to BOMB of Storage) 

* Magic Cursor™ lor 
Windows or No-Squint 11™ 

for DOS 

* MS-DOS 4.01 or 5 

* FCC Gass B Certified 


Northgate OmniArray" 

* RAID-3 Parallel Drive Array 


with L1GB to 4GB Data Storage 

Four Data Drives with 512K 
Total Cache; One Redundant 
Drive with 12SK Cache 

Fast SCSI Engineering Delivers 
lOMB/Seeond Performance 

ISA/eSA SCSI Adapter Tor 
NetWare® File Servers 


Novell Certified for NetWare 
386111 

Failed Drive Supports Keeps 
Unit Operational with Single 
Drive failure; Rebuilds Data 
on Replacement Drive 

SCSI Cable and Terminator 

Vertical Power Case 


$4599°y$5599°“ 


$2399°® 


Call lor Pricing 
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Quality Custom Configurations 


f 



Northgate custom configures every system 
to meet your most demanding needs. We offer 
a comprehensive range of top quality com¬ 
ponents, giving us the capability of tailoring 
a system over 3,000,000 ways. To find 
out which is best for you, call one of our 
Systems Consultants toll free: 

Hard Drives 

Options include IDE hard drives with 
capacities of 52MB, I0GMB, 200MB or 340MB, 
Also available are ESDI and SCSI hard drives 
with capacities as high as 1.2GB, Call for 
other drive size options. 

Memory Expansion 

Northgate systems have a variety of memory 
expansion capabilities. Our Systems 
Consultants can help you decide how much 
memory you need for both current and 
future applications. 


Monitors 

Northgate offers 12" VGA monochrome, 14" 
monochrome (amber), 14" VGA monochrome, 
14" VGA colon 16* VGA color and 19" VGA 
color monitors. Resolutions include 640 x 
480,800 x 600,1024 x 768, and 1280 x 1024. 
NEC 15" 17" and 21" flat-screen, low- 
radiation monitors also available 

Math Coprocessors 

Speed up processor-intensive business applica¬ 
tions with an Intel orWeitck" math coprocessor 
A Northgate Systems Consultant can help 
you select the right one for your system. 

Tape Backups 

To protect your valuable data, Northgate 
offers an array of high-speed tape backup 
devices. Choose internal or external designs 
in the following capacities; 40/120MB, 
80/304MB, 80MB, 150MB, 300MB and 13GB, 

Communications 

Northgate has the right equipment to link 
your system to other computers or fax 
machines. Products include internal and 
external MNP-5 modems in 2400 and 9600 
baud speeds. Also available is Northgate 
Faxlt for Windows, a revolutionary fax 
card designed to work from within your 
Microsoft Windows applications. 

Printers 

The best thing to have beside your computer 
is a printer from Northgate, Printer options 
include low-cost 9-pin and 24-pin dot matrix 
printers as well as laser printers and 
PostScript-compatible laser printers for 
the very best print quality. 


Floppy Drives 

Floppy drive options include 5,25" models 
in 360K and 1.2MB designs and 3.5" models 
with capacities of 720K and 1.44MB. 

CD-ROM & Other Hardware 

We can also conligure your Northgate 
system with many other hardsvare options, 
including CD-ROM drives, high end video 
cards, and I/O cards. Call and ask a 
Northgate Systems Consultant for the 
latest options and prices. 



CALL TOLL-FREE 

Z4 HOURS EVERY DAY 800 - 345*8709 


Ma|or corporations, volume purchasers and government 
agenciestall National Business Accounts: 800-545*6059 

fax your order! 800-3Z3-7IBZ 

Notice to the Hearing Impaired; Northgate has TDD 

capability. Dial 800-535-0602. 


mmfGAJF 
COMPUTER 
SYSTEMS/ATC 


' Smart Tools For Business" 1 " 

7075 riyfcng Cloud Drive. Eden Pralrte. Minnesota SS344 


Northgate OmniKey Keyboards - Quality Designs No System Should Be Without! 





OmniKey/iOtNl 

* UF-KeysQnTop 

■ Alps ClickvTktilf Key Switches 

» Independent Inverted 
I Cursor Control And Numeric 
Keypads 

* Rate Select From 3-120 CPS 


Period/Comma Lock 
Key Locks out < > Even 
When Shifted 

Interchangeable CTRL, Ail, 
CAPS LOCK Keys 

Unmatched IBM® 
Compatibility 

FCC Class B Certified 


OmniKey/iOl 

* 12F-KcysGnlrit 

* Alps Gick/Tacdk Key Switches 

■ Independent Inverted 
T Cursor Control And Numeric 
Keypads 

* Rate Select From 3-120 CPS 


* Fenod/Comma Lock 
Key Locks out < > Even 
When Shifted 

■ Imerdmngeahle CTRL ALL 
CAPS LOCK Keys 

* Unmatched IBM 
Compatibility 

* FCC Class B Certified 


OmniKey/Ul TRA 

• LZF-KeysOnLeftAndTop 

* Alps Click/Mle Key Switches 

* Independent Inverted. 

T Cursor Control And 
Numeric Keypads 

• Rate Select From 3420 CPS 


■ Period/Comma lock 
Key Locks out < > Even 
When Shifted 

■ Interchangeable CTRL .ALT, 
CAPS LOCK Keys 

• Unmatched IBM 
Compatibility 

* FCC Class B Certified 


$89™ 


$89™ 


$129*° 


ffl-Copyright Hnritigaiifl Computer Systems, Inc. [9*1 Allrlghinreserved. Nontig#.™. OtnniKty, EivgJTC*. QmnftMW SlHnUnfl. SliiniJre *n(1 thr ItOflH&tUe W IvUd-a-e tr*dfrth4rkJ.or t*a.tMer«l lfad<M4rksorNurthjtateComputer 5 jj| lr , s 303865*.. 004365*. 00*36 
4Ad trw InH-l !ri641f Ksge 4J* ri^t1*m*rks or Inmtf. IBM I* * i cgifJtirtd tr*dt**UU k a?ImtrntltoWl ta5l*lC» Cflrtfc A*M>Q5, Micros*^. Wirtdowmnd 05 2*ie trademarks cr rE£iatered trademarks of Microsoft Corporation. AHotker products and lirami names 

a.’e trademarks And I eflls«red 1 rademar ki Of (hehr les^err hm CMBMlHM. Pi Ices-and apeelFItaMnns subfedt Id change imthout norrte. fJorthpatereaerves me r«ght to substLluto components of equal nr greater quality or pejformanct All Items sub|ect bo auallabUI<¥ 
support the ethical use of software. To report soFtware copyright urolatldnsu call the Software Publishers Association 1 ! Arrtl, hvraEy Hot line at l ■‘jlW .MSIB TIBS 
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FEATURE 


CLASSIC 

LANGUAGES, 

___ _ _ PART 5 

SNOBOL 



A classic language for character-string manipulation 


DORIS APPLEBY 


O f the languages considered so far in this series— 
FORTRAN, COBOL, Lisp, and APL—each has as¬ 
sociated with it a published standard that has been 
agreed upon by the interested parties and approved 
by the ISO. The main purpose of such standardization is 
portability: Any program conforming to the standard will 
compile and run, producing the same results, regardless of 
the language implementation you use. 

SNOBOL, on the other hand—a language that implements 
pattern matching—has neither a standard nor any group 
working toward such uniformity, and it still has one version 
in the public domain. According to Ralph Griswold, one of 
SNOBOL’s inventors at Bell Labs in 1962, it was named as a 
joke. His coworker, Dave Farber, believed that this new 
language didn't have a “snowball's chance in hell" of sur¬ 
viving. Thus it was named SNOBOL. Later, a phrase— 
String-Oriented Symbolic Language—was thought up that 
made the name into an acronym. To some of the personnel at 
Bell Labs, the name SNOBOL was an improvement over the 
language's former name, SEXI, but the puns have con¬ 
tinued, with other versions named ELFBOL, SPITBOL, 
and even SLOBOL. 

Who Uses It? 

SNOBOL is used largely as a research tool, rather than for 
commercial applications. Daryl Gibb, a computational lin¬ 
guist, has written SNOBOL programs for clients here and 
abroad. He carried out one of his latest projects at the Mos¬ 
cow Linguistic University, where a thesaurus based on Mar¬ 
garet Thatcher's public speeches was being developed. Be¬ 
fore that, he spent two years in Finland developing bilingual 
dictionaries. Another of his SNOBOL applications refor¬ 
mats publisher's files into dBase III format. It took him 
about a month to write SNOBOL code for this last applica¬ 
tion, but Linguatech of Orem, Utah, expects to spend about 
a year rewriting the code in C for a marketable product. 

Zonda Freese, a student of Alan Forte at the Yale School 
of Music, uses SNOBOL to analyze posttonal (not based on 


any fixed scale pattern) music. Using the Mengelberg cod¬ 
ing system, which translates two-dimensional music scores 
into conventional computer-read able strings, Freese's pro¬ 
grams pick out hexachords (six notes) from a score and 
break them down further into trichord (three-note) subsets. 
Forte has devised a method of grouping trichords into sets 
called genera. He did much of the analysis for his book The 
Structure of Atonal Music (Yale University Press, 1973) in 
SNOBOL3. He has since switched to SNOBOL4 and finds 
that SPITBOL (for speedy implementation of SNOBOL), 
which is compiled for 386 and 486 machines, eliminates the 
problems of slowness encountered with the interpreted 
SNOBOL code. 

The analysis of literature sometimes involves, for exam¬ 
ple, word counts and typical sentence length or the develop¬ 
ment of concordances, dictionaries, and thesauri. SNOBOL 
is the language of choice for such activities. It is also useful 
for comparative language studies or the development of 
computer-assisted instruction. There is no other computer 
language whose string-handling capabilities approach SNO¬ 
BOL's level (except, perhaps, its successor—Icon). 

None of these linguists, musical theorists, and language 
experts have found SNOBOL a difficult language to master, 
even though their prior computer experience was either min- 
imal or nonexistent. 


Computer experts DIJTE 
also find SNOBOL 


ACTION SUMMARY 


useful when a job in¬ 
volves pattern match¬ 
ing. Database pro¬ 
grams do not always 
provide the particular 
procedure you might 
want, but writing a 
quick SNOBOL pro¬ 
gram to reorganize a 
text file will often 
prove productive. 

continued 


If your work is primarily with 
analysis of text or languages, 
then SNOBOL or one of its de¬ 
scendants is the language for 
you. It is unique in its use of 
the pattern as a data type. 
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Unquestionably 

the most powerful pocket-sized computer 
in the world 


The new standard for palm top computers! 

PSION SERIES 3 

Winner - Best International Product at Best of COMDEX/Fall Awards! 

Psion Series 3 Features: 

• 16 bit, 80C86, 3.84 Mhz processor 

• Internal Memory: 

ROM: 384K multitasking, window operating system, MS- 
DOS Flash Filing System, and software applications 
RAM: 128K or 256K 

• 2 Plug in SSD's provide up to 4Mbytes 
removable storage 

• 240 X 80 graphics screen, 40 characters by 8 lines 

• 58 Key QWERTY computer style keyboard 

• 8 Touch sensitive keys for built in task selection 

• Loudspeaker with DTMF autodialing 

• Powered by 2-AA size Akaline Batteries, 

2-4 months life 

• Standard Lithium backup cell protects RAM 

• Optional AC Adapter 

• Dimensions (6.5" X 3.3" X .9"), Weighs 10 ounces 

• Built in Software includes: 

Word Processor (Microsoft Word compatible) 

Outliner 

Database Filing and Management 
Agenda Scheduler 

Scientific, Programmable Calculator 
Time and Alarm 
World Information 

Powerful OPL Programming language 

• Connectivity: 

Optional Serial RS232 Comm (IBM-PC or Macintosh) 
Optional Parallel Interface for Parallel Printers 
Built in printer drivers for BJ-10E, Epson Dot Matrix, and 
IBM Proprinter Printer and many Lasers 

Now you can have it all! 

Put the concentrated power of a desk top computer 
and its software into your pocket! 

Distributed by 

XEC Computer Products, Inc. 

13630 58th Street North, Suite 103 
Clearwater, FL 34620 
Tel: (813) 531-1422 Fax: (813) 530-5975 
Dealer Inquiries Welcome 
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Listing 1: An example ofSNOBOL using tables and 
arrays. The spaces in the SNOBOL program are all 
meaningful—especially those at the beginning of lines. 

1. &TRIM =1 

2. UCASE ="ABCDEFGHIJKLMNOPQRSTUVWXYZ" 

LCASE ="abcdefghijklmnopqrstuvwxyz" 

3. WRDPAT=BREAK(LCASE) SPAN(LCASE "-"») . WORD 

4. TALLY =TABLE() 

#Read a line, convert uppercase letters to lowercase 

5. READ LINE =REPLACE(INPUT,UCASE,LCASE) :F(S0RT) 

*Get and remove next word from LINE, 

#place in variable WORD 

6. NXTWRD LINE WRDPAT = :F(READ) 

*Increment the count for this word 

7. TALLY[WORD] = TALLY[WORD] + 1 :(NEXTWRD) 

^Convert the table to an array, and sort the words 

8. SORT RESULT=SORT(TALLY) 

^Display the results 

9. OUTPUT*"Word Counts" 

1*1 

10. PRINT OUTPUT*RESULT[1,1] " - " RESULT[I,2] :F(END) 

1=1+1 :(PRINT) 

END 


Data Types and Patterns 

The basis of SNOBOL is its three data types: integers, reals, 
and patterns. This last type defines a class of strings, with 
substrings matching the pattern. If a pattern is defined as PAT = 

' A f , any string containing an uppercase A would be included in 
the class of strings containing PAT. The following are two types 
of statements involving patterns: 

[label] subject pattern [:goto] 

and 

[label] subject pattern = [pattern to be substituted] 

If the pattern is found in the subject string of the first type of 
statement, the match succeeds; otherwise, it fails. The goto 
can be : (label), :S(label), or :F(label), where the label 
indicates where program control continues unconditionally or 
upon success (S) or failure (F) of the match. If the goto is 
omitted, execution defaults to the next line of code. In the sec¬ 
ond type of statement, if the pattern is found in the subject , 
pattern is replaced in subject by pattern to be substitut¬ 
ed. If there is no pattern to be substituted after the =, pat¬ 
tern is deleted from subject . 

Associative Features 

Associative programming involves the association of objects 
with other objects in an arbitrary way. The simplest associative 
feature of SNOBOL is its ability to assign objects of any type ta 
any variable. But two more unusual associative features are the 
indirect reference operator , $, and an array with completely un¬ 
restricted indexes, called a table. The SNOBOL fragment 

X = , Y* 

Y = f Z f 
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CompuServe puts the whole woiid 

at your fingertips. 


When you connect your computer to 
CompuServe, you join the world's largest 
international network of people with per¬ 
sonal computers. You have access to 
more than a thousand services that offer 
a source of support, information, enter¬ 
tainment, communications, and benefits 
of all kinds. 


A world of advantages. 

CompuServe lets you take advantage of 
your personal computer in a thousand 
different ways. 

For instance: communication. You'll 
get invaluable personal computer soft¬ 
ware and hardware support from other 
CompuServe members, as well as 

Circle 36 on Inquiry Card. 


product manufacturers, all over the 
world. Meet in special interest forums 
to discuss everything from science 
fiction to sharing software. And keep in 
touch through electronic mail and faxes, 
as well as by “talking” over 72 CB 
Simulator channels. 

CompuServe also lets you shop coast' 
to-coast at hundreds of nationally known 
stores and take advantage of a world- 
class reference database. It gives you 
access to the latest national and interna¬ 
tional news. And our special financial 
files offer complete statistics on over 
10,000 NYSE, AMEX, and OTC securi¬ 
ties. You can even trade online with 
local discount brokers. 

Global travel 
and world-class fun. 

CompuServe also offers airline sched¬ 
ules, so you can check out the bargains 
and book your own flights on almost 
any airline worldwide. You can get 
travel news, frequent flier information, 
and country and travel facts. As well as 
listings from over 30,000 hotels. 

Plus, there are games. Sports, trivia, 
educational, space fantasy... you can go 
it alone or compete against players from 
all over the world. Only on CompuServe 
can you test your wits in the only online 
TV-style game show with real prizes, 
or leave the earth entirely in one of our 
interactive space adventures. 

Just give us a call. 

To become a CompuServe member, you 
need a computer and a modem. Well 
send you everything else, including a 
$25.00 usage credit with your Member¬ 
ship Kit. In most places, you'll be able 
to go online with a local phone call. 

To buy a CompuServe Membership 
Kit, see your nearest computer dealer. 
To receive our informative brochure 
or to order direct, call us today. 

And put the whole world at your 
fingertips. 

CompuServe 3 

800848-8199 

Outside U.S. and Canada: 614-457-0802 













Space - Savers 



Stand-Alone LCD Monitor £699.00 

Featuring Sharp's brightest 640 x 480 resolution black on white 10° 
diagonal screen with high refresh rate and triple super twist 
nematic technology for a wide viewing angle this new DATALUX 
monitor occupies desk space of only 29.0 x 14.1 cm. With easy 
a(b instability it also folds for transport or mounts on a vertical 
surface. Included with the unit is a 1.5m cable and its own VGA 
adaptor card. No external power is required, IBM AT compatible. 
Select this monitor also for its flicker-free image and low radiation, 



Popular Space-Saver Keyboard £99.00 

First successful alternative to conventional keyboard saves 60% 
desk space with a footprint of 27.3 x 15.2 cm. Has full travel 
tactilly responsive keys with standard left-right spacing for easy 
touch typing, 100 keys, compatible with IBM XT/AT PS/2. Many 
language versions available. 



9“ VGA Monochrome Monitor £ 189.00 

640 x 480 resolution black on white screen with a footprint to 
match the Space-Saver Keyboard of only 25.0 x 25.7 cm. Tilt 
and swivel stand. No adaptor card included. 

To Order In Europe Call 44 - 306-76718 

Fax 44-306-76742 

I year warranty on all products shown. Order direct from stock with 15 
day full return privileges. Visa, Master/Eurocard charges and GOD 
accepted, OEM and reseller volume discounts available. 

Also Stocked* Serviced In; CANADA Tel 514-694-0670 * Fax 514-694-0871 
AUSTRALIA Tel 2-908-2777 * Fax 2-908-233I 

The First Choice 
In Space-Saver Peripherals 


Euro House • Curtis Road, 11 Old Water Yard • Dorking, Surrey 
UNfTED KINGDOM, RH41EJ • Phone 306-76718 • Fax 306-76742 
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Z = 'Julie Andrews T 
OUTPUT = $$X 

will produce Julie Andrews. 

A table differs from an array in two important ways: First, a 
table's size is not fixed, and its indexes can be anything—not 
just integers, as in an array. Listing 1 is an example of tables 
and arrays. An example of output is 

Word Counts 
a - 147 
able - 18 
above - J 
aren't - 2 

SNOBOL has a variety of useful housekeeping functions for 
dealing with textual input and output. One of these, &TRIM, is a 
toggle function. When &TRIM is set to 1 , trailing blanks are re¬ 
moved from any input, UCASE and LCASE are strings of possi¬ 
bilities for the built-in function REPLACE, which will scan 
and replace uppercase letters with lowercase letters in the en¬ 
tire input line LINE. BREAK (LCASE) matches up to—but does 
not include—any character in LCASE, and SPAN (LCASE "«*■■) 
matches the longest subsequent string of lowercase letters, in¬ 
cluding possible hyphens or single quotation marks. Thus, 
WRDPAT will match a single word in LINE. Lines 5 and 6 form a 
loop, which transfers to line 8 when INPUT fails. Lines 6 and 7 
also form a loop, which returns to line 5 at the end of each line. 
These loops behave like 

while not EndOfFile do 

while not EndOfLine do 
for each word do 
Tally word. 

As the interpretation of the program progresses, TALLY ac¬ 
quires as indexes the words from the input file, with values that 
are equal to the frequency of each word. The built-in function 
SORT converts the table TALLY into a fixed-size 2-D array with 
integer indexes called RESULT. An element of RESULT will be 
RESULT[i] = (word, frequency) , with sorting on word. Note 
that RESULT was created at run time, after the size of TALLY 
became known. 

History 

The SNOBOL language was designed to process nonnumeric 
data, including text and symbolic expressions, and it was a 
first. Its pattern-matching facilities remain unsurpassed by any 
language today. Areas of mathematics such as algebra, calcu¬ 
lus, and graph theory include methods that follow rules—for 
example, (x + 1) x (x + 2) - jr 2 + 3x -f 2. Such computations 
should be easily solved by computer, but because they are sym¬ 
bolic problems rather than numeric problems, they are good 
candidates for SNOBOL rather than a numeric-intensive lan¬ 
guage like FORTRAN. 

The designers of SNOBOL chose the string (i.e., a sequence 
of characters) as their fundamental data type, because almost 
anything can be considered a string, including all existing com¬ 
puter programs. One of the first practical applications for SNO¬ 
BOL was to generate a FORTRAN program to analyze tele¬ 
phone networks. 

SNOBOL matured at Bell Labs through three versions, with 
SNOBOL4 in 1967 representing a marked change. It was de¬ 
signed using string macros, which realized a virtual SNOBOL 
machine that could be implemented on a variety (at that time) of 


154 BYTE- JANUARY 1992 


Circle 45 on Inquiry Card 
(RESELLERS: 46). 



















Power Packed & Built To Last. 



STANDARD 2Q0XT _ $69 

Economical This UL approved, fully tested 
unit is one of the best generic 200s available. 
Costs no more than our Standard 150 it replaces, 

SILENCER 200 $129 

Ultra-Quiet Stop that irritating noise with 
the Silencer 200. Its large, low speed, German 
fan keeps your system 5°' to 15° cooler and 84% 
quieten Virtually inaudible! Great in the 
executive suite or home office. 

TURBO-COOL 200 _ $169 

High Performance Put AT power and 200% 
more cooling under the hood of your PC/XT 
with our UL approved Turbo-Cool 200, Its 
patented twin fan, sloped-cover design keeps 
your system 30° to 45° cooler, preventing data 
errors and other heat-related problems. Perfect 
for hot rod PCs and Mini ATs! 

TURBO-COOL 300$ $169 

Slim and Powerful Give your Slimline or 
Mini Tower computer up to 100% more power 
and cooling with our low profile, direct 
replacement Turbo-Cool 300S. With a peak 
capacity of over 350 watts, it will easily start 
even the largest hard drives and peripherals! 



AT/TOWER 


STANDARD 220_$99 

Economical This UL approved, fully tested 
unit is one of the best generic 220s available. 
Ideal for basic systems, 

SILENCER 220 $139 

Ultra'Quiet Uurattlc your nerves with the 
Silencer 220. Its custom, tbemostatically- 
mtrolled fan maintains the correct system 
temperature while reducing noise by up to 95%. 
Great in the executive suite or home office. 

TURBO-COOL 300 $189 

High Performance Upgrade your AT/3 86 
with our powerful Turbo-Cool 300. This 
popular OEM unit features built-in line 
conditioning, UL/CSA/TUV approval, 2-year 
warranty, and a high-capacity, ihmtmtatkaUy- 
mtrolled fen that automatically keeps your 
system up to 35° cooler Great value! 

TURBO-COOL 450 $349 

Maximum Performance The choice of PC 
professionals, our Turbo-Cool 450 features 
built-in line conditioning, autoselect input, 
independent regulation, external DC voltage 
adjustment, triple-stage output filter, 50cfin 
cooling fan, UL/CSA/TUV approval, 100,000 
Hr. MTBF and 2-year warranty! Ideal for 
high-end workstations and network file servers. 



CP 160 _ $169 

Original Portable Upgrade Double your 
power with our direct replacement CP160, 
Allows 286,386, and hard disk upgrades, 

CD270 $249 

Deskpro Upgrade The power user’s power 
supply! Our direct replacement CD270 gives 
your 8086/286/386 Deskpro up to 70% more 
power and the reliability it deserves. Prevents 
nuisance rebooting. Advanced design includes 
autoselect 110V/220V 2-year warranty. 


INTERNAL UPS! 



"An excellent product" 

- PC Magazine, Nov, 27, 1990 

Our UL approved InnerSource is the first 
AT/386 power supply with a built-in UPS. 

Its auto-recharge battery provides up to 15 
minutes of reliable backup power for both 
your PC and monitor. This integrated 
protection costs less than a bulky 55QVA 
external UPS, and it saves space, too. A 
Novell NetWare interface is available. $395 
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CLASSIC LANGUAGES: SNOBOL 


mainframes. However, when a language like SNOBOL4 tries 
to be machine independent, efficiency must be sacrificed sig- 
nificantly. Thus, today’s versions, although similar, do not 
conform to any formal standard and have been designed to take 
advantage of a particular machine’s characteristics. 

The main source of SNOBOL implementations today is a 
company called Catspaw of Sal id a, Colorado, which markets 
SNOBOL4+ for MS-DOS systems from 8088s to 486s, There 
is a freeware version called Vanilla SNOBOL4 with documen¬ 
tation included on the disk. Catspaw also offers a 32-bit SPIT- 
BOL for the Macintosh, 386 and 486, Sun-4/SPARC, and some 
680x0 Unix platforms, such as the Apollo 3000 and the Sun-3, 
SPITBOL’s compiler is written in MINIMAL and compiles 
SNOBOL code into an intermediate assembly language called 
ITC (for Indirect Threaded Code), which is interpreted when 
the program runs. (A Macro SPITBOL compiler for the IBM 
PC is available from Robert B. K. Dewar, 73 Fifth Ave. t New 
York, NY 10003.) 

I talked with several researchers in the humanities who claim 
that much of the success they have had with SNOBOL is due to 
Mark Emmer, president, consultant, hand-holder, and chief 
guru at Catspaw. He persists, as he says, “out of love and Loyal¬ 
ty to the language,” and, I might add, to his customers, for 
whom SNOBOL remains the language of choice. 

Icon 

Griswold, who has always been a researcher rather than a lan¬ 
guage developer, has moved on to develop a SNOBOL succes¬ 
sor, Icon, that continues the emphasis on string manipulation 


and pattern matching but differs enough from SNOBOL to war¬ 
rant a new name. He has added control structures, such as 
IF,. .THEN,. .ELSE, WHILE.. .DO, EVERY.. .DO, and 
CASE,.. OF, removing the need for SNOBOL’s heavy reliance 
on GOTOs. 

Icon programs are broken into procedures as in Pascal or C, 
while allowing a process to succeed or fail as in SNOBOL. Pat- 
tern-matching functions have been f ully integrated into the lan¬ 
guage, eliminating the need for declaring patterns such as 
LCASE, UCASE, and WRDPAT in the SNOBOL program shown in 
listing 1. All versions of Icon (the current one is 8) have been 
put in the public domain and are available from the Icon Project 
at the University of Arizona for essentially the cost of copying, 
shipping, and handling. Catspaw also has a version of Icon, 
called Proicon, for the Macintosh. 

SNOBOL has never been much of a commercial success, but 
there is a devoted and long-lasting community of users who 
continue to train their followers in SNOBOL as well. Emmer 
believes that Griswold and his colleagues created in SNOBOL a 
language that parallels the workings of part of the human brain. 
It seems to parallel the associative and intuitive aspects of 
human thinking. ■ 


Doris Appleby writes about mathematics , computer science t 
and pedagogy. She is also the chairperson of mathematics/ 
computer science /information systems at Marymount College 
in Tarry town. New York , and the author 0 /Programming Lan¬ 
guages—Paradigm and Practice (McGraw-Hill, 1991). You can 
reach her on BIX c/o “editors. ” 
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WINDOWS AND OS/2: 
PROTOTYPE TO DELIVERY. 



In Windows and OS/2, you need prototypes. You have to get a sense 
for what an application is going to took like, and fed like, before you can write it. 
And you can’t afford to throw the prototype away when you’re done. 

With Smalltalk/Y you don’t. 

Start with the prototype. There’s no development system you can buy 
that lets you get a working model working faster than Smalltalk/V 

Then, incrementally, grow the prototype into a finished application. Try 
out new ideas. Get input from your users. Make more changes. Be creative. 

Smalltalk/V gives you the freedom to experiment without risk. Its 
made for trial. And error. You make changes, and test them, one at a time. Safely. 
You get immediate feedback when you make a change. And you can’t make 
changes that break the system. It’s that safe. 

And when you’re done, whether you’re writing applications for Windows 
or OS/2, youll have a standalone application that runs on both, Smalltalk/V 
code is portable between the Windows and the OS/2 versions. And the resulting 
application carries no runtime charges. All for just 1499-95. 

So take a look at Smalltalk/V today. Call your local software dealer or 
call Digitalk at (800) 922-8255 for 
more information. Its time to make 
that prototyping time productive. 



KEY FEATURES 

■ World’s leading, award-winning object- 
oriented programming system 

■ Complete prototype-to-ddivery system 

■ Zero-cost runtime 

■ Simplified application delivery for 
creating standalone executable (.EXE) 
applications 

■ Code portability between Smalltalk/V 
Windows and Smalltalk/V PM 

■ Wrappers for all Windows and OS/2 
controls 

■ Support for new CUA VI controls for 
OS/2, including drag and drop, booktab, 
container, value set, slider and more 

■ Transparent support for Dynamic Data 
Exchange (DDE) and Dynamic Link 
Library (DLL) calls 

■ Fully integrated programming environ¬ 
ment, induding interactive debugger; 
source code browsers (all source code 
included), world’s most extensive Win¬ 
dows and OS/2 class libraries, tutorial 
(printed and on disk), extensive samples 

■ Extensive developer support, including 
technical support, training, electronic 
developer forums, free user newsletter 

■ Broad base of third-party support, 
including add-on Smalltalk/V products, 
consulting services, books, user groups 



This Smalltalk/ V Windows application 
captured the PC Vfeek Shootout award—and 
it was completed in 6 hours. 


Smalltalk/V is a registered trademark of Digitalk, Inc. Other product names are trademarks or registered 
trademarks of their respective holders. 

Digitalk, Inc., 9841 Airport Blvd, t Los Angeles, CA 90045 
(800) 922-8255; (213) 645 1082; Fax (213) 645-1306 
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LOOK WHOS TALKING 


HEWLETT-PACKARD 
HP has developed a network trouble¬ 
shooting tool called the Network Advisor 
The Network Advisor offers a comprehen¬ 
sive set of tools including an expert system, 
statistics, and protocol decodes to speed 
problem isolation. The NA user interface is 
built on a windowing system which allows 
multiple applications to be executed 
simultaneously 


NCR 

NCR has an integrated test program develop¬ 
ment environment for digital, analog and 
mixed mode printed circuit, board testing 

MIDLAND BANK 

Midland Bank built a Windowed Technical 
Trading Environment for currency futures 
and stock traders using Smalltalk/ V 



Smalltalk/V PM applications arc used to 
develop state-of-the-art CUA-compIiant 
applications—and they're portable to 
Small talk/V Windows. 
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STATE OF THE ART 



A MOVING 
TARGET 

Windows, Macintosh, assorted Unix flavors, and GUIs-how do you deal with all the platforms 
that make up today’s computing environment? 

BOB RYAN 


D eveloping computer applications used to be a 
breeze—relatively speaking. Back when computing 
was synonymous with IBM 360/370 mainframes, 
MIS organizations and commercial developers 
didn't have to worry about supporting multiple platforms for 
their software—most computing environments were homo¬ 
geneous and proprietary. 

Today, the situation has changed radically. Organizations 
typically employ a smorgasbord of computers—micros, 
minis, and mainframes—from many different companies 
running lots of different operating systems. This situation 
makes developing and supporting mission-critical applica¬ 
tions a daunting task. Cross-platform development has be¬ 
come a way of life for MIS departments and commercial de¬ 
velopers alike. Too often, however, it is a way fraught with 
setbacks and peril. 

This article and the two that follow it examine many of the 
aspects of cross-platform development in the 1990s, No 
longer is it enough to have a standard compiler for each plat¬ 
form. As complex GUIs and distributed processing take the 
place of character-based PCs and dumb terminals, the prob¬ 
lems of supporting a heterogeneous environment grow expo¬ 
nentially. The challenge is to develop a cross-platform strat¬ 
egy and acquire a standard set of tools that can deal with 
multiple platforms and let you adapt to rapid changes in 
technology. 

As the Intel/IBM/Mierosoft monolith fragments and 
more and more applications migrate from the “big iron' 1 to 
the desktop and LAN server, confusion will reign both in 
the marketplace and inside organizations of all sizes. The 
ability to make sense of the results will differentiate the win¬ 
ners from the losers. 

Issues and Answers 

Cross-platform development encompasses so many different 
ideas that it is impossible to define simply. In its purest 
sense, it means writing programs that perform the same 
functions on different hardware and operating-system plat¬ 


forms. As networks become more pervasive and organiza¬ 
tions become more thoroughly connected, the need for dif¬ 
ferent applications to share common data or even common 
computing resources will grow in importance. Cross-plat¬ 
form development will become an integral part of any coop¬ 
erative or distributed-processing environment. 

One major issue in development across various types of 
systems is how to develop applications that will run identi¬ 
cally—or nearly so—on sev¬ 
eral different platforms. 

Many large commercial de¬ 
velopers have multiplatform 
marketing strategies: They 
support as many different 
popular platforms (e.g., 

DOS, Windows, Macintosh, 
and Unix) as their resources 
permit. Consequently, their 
cross-platform development 
tools and tactics have be¬ 
come strategic assets. The 
ability to deliver applica¬ 
tions for many different 
platforms in a timely man¬ 
ner gives a company a major 
competitive advantage: Its 
applications have lower de¬ 
velopment costs, and they 
are quicker to market. 

For example, Lotus De¬ 
velopment (Cambridge, 

MA) has stated that it in¬ 
tends to make its flagship 
product, Lotus 1-2-3, avail¬ 
able on all major computing 
platforms. At first, Lotus 
went with a straight porting 
strategy to achieve this goal, 
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Windows over OS/2 by a wide margin did 
Lotus give priority to its Windows devel¬ 
opment efforts. 

Wolfram Research (Champaign, IL) ? 
publisher of Mathematica, is another 
company that pursues an aggressive mul¬ 
tiplatform strategy. Wolfram supports 
dozens of different platforms by cleanly 
separating interface code from the com¬ 
putational engine. The result is a system 
that makes it possible to automatically 
update and maintain versions of a pro¬ 
gram for many different platforms (see 
the text box " Concur rent Multiplatform 
Development" on page 162 for more de¬ 
tails). 

Local Concerns 

Cross-platform development is not the 
exclusive domain of big-time commer¬ 
cial developers. In-house developers also 
must suppport many different desktop 
standards. The days when MIS depart¬ 
ments dared—or cared—to dictate one 
hardware standard and one operating- 
system standard for every desktop in a 
medium or large organization are rapidly 
disappearing. The computing infrastruc¬ 
ture in most companies consists of a het¬ 
erogeneous mix of desktop platforms and 
networks. With end users clamoring for 
greater access to data repositories from 
their desktops, many MIS departments 
confront the task of supporting a variety 
of platforms in their in-house develop¬ 
ment efforts. 

When developing across platforms, 
you have to decide how closely you wish 
to support the native environment of each 
one. This is a concern mainly for in- 
house developers; commercial develop¬ 
ers who don't fully support the interface 
standards and capabilities of different 
platforms usually find a limited demand 
for their products. 

On the other hand, in-house develop¬ 
ers have a choice: They can adhere to the 
standards of each platform, or they can 
try to make their applications appear the 
same on every platform. The approach 
you take depends entirely on the goals of 
your organization and the needs of its end 
users. 

If, for example, it is the goal of your 
company to supply the same interface to 
corporate data from every desktop to 
save on training and software-support 
costs, you 11 want to create a common in¬ 
terface across platforms. But if seamless 
integration of in-house and commercial 
applications on each platform is the 
stated goal, you 11 have to tailor in-house 
development to the needs of the different 
supported platforms. 

The decision may come down to the 
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with software engineers translating code 
developed originally for the DOS envi¬ 
ronment to run on other platforms. It 
wasn't too long before the company real¬ 
ized that straight ports were not the way 
to achieve a reasonable time to market. 
Lotus decided that it had to build cross¬ 
platform capabilities into its code. 

According to Eileen Rudden, director 
of spreadsheet marketing for Lotus, the 
company uses one code base for Lotus 


ACTION SUMMARY 


In today's multiplatform 
world, you can no longer 
write for one platform and ig¬ 
nore the rest. We all want the 
freedom to put our favorite 
type of system on our desk. 
With that freedom, cross¬ 
platform development is a 
necessary complication of 
the modern computing 
world. 


1-2-3, with a high percentage of the code 
shared among different versions of the 
program (the exact percentages are a 
trade secret), Lotus is building a develop¬ 
ment environment that consists of a set of 
high-level application programming in¬ 
terfaces (APIs) that access a platform- 
specific layer above the core application. 
Platform-specific functions provide the 
glue between Lotus 1-2-3 and the differ¬ 
ent platforms. All custom development 
takes place at this layer. 

As Rudden puts it, "The application it¬ 
self is not ported. Our energy goes into 
the platform-specific layer. The reason 
we can do it this way is that we’ve engi¬ 
neered our application to recognize that 
certain services are handled differently 
on different platforms." So, Lotus takes 
a proactive approach to cross-platform 
development. It starts with an application 
that is "cross-platform-aware” so that it 
can devote its energies to refining the 
platform-specific parts. 

Of course, even the best cross-piat- 
form development system can’t save you 
if you misread the market. Lotus is cur¬ 
rently playing catch-up in the booming 
Windows software market—not because 
of any major weakness in its cross-plat- 
form efforts, but because it made an 
early commitment to OS/2 and Presenta¬ 
tion Manager (PM). Only after seeing 
that the business world was choosing 
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relative importance of commercial and 
in-house applications in your computing 
environment. If most of the work in your 
organization is performed with commer¬ 
cial tools, you'll probably want a 44 go 
native” cross-platform strategy. If most 
people are running homegrown applica¬ 
tions, the one-size-fits-all strategy may 
be the way to go. 

Two Looks for Smalltalk 

The strategies employed by the two prin¬ 
cipal publishers of Smalltalk illustrate 
these two distinct approaches to cross¬ 
platform development. Parc Place Sys¬ 
tems (Mountain View, CA) takes the ap¬ 
proach that an application should always 
look exactly the same, regardless of the 
platform on which it is run. Digitalk 
(Los Angeles, CA) approaches the prob¬ 
lem differently. It believes that an appli¬ 
cation should reflect the standard inter¬ 
face and use all the special facilities of 
each specific platform. Assuming that 
you use either ParcPlace’s or Digital k’s 
version of Smalltalk to develop your ap¬ 
plications, you will, by default, adopt 
that publisher's philosophy* 

If you choose ParcPlace’s Smalltalk, 
your porting work will be essentially 
complete once you have written your ap¬ 
plication on one machine. Your Small¬ 
talk code will look and operate the same 
on any machine that has ParcPlace’s 
Smalltalk* The price you pay for this 
convenience is the difficulty you encoun¬ 
ter in taking advantage of the special at¬ 
tributes of the host platforms. For exam¬ 
ple, it is not a trivial task to take complete 
advantage of Windows dynamic link li¬ 
braries (DLLs) with ParcPlace’s Small¬ 
talk* 

Having your application always take 
on the Parc Place look has advantages and 
disadvantages, depending on your rea¬ 
sons for developing on multiple plat¬ 
forms, if you are porting a commercial 
application from Windows to the Macin¬ 
tosh, you want your application to follow 
the Macintosh style guidelines: You want 
your Macintosh version to look and act 
like all other Macintosh applications. 
After all, the common look and feel 
among Macintosh applications is a major 
reason for the machine’s success. But if 
your application is developed with Parc¬ 
Place's Smalltalk, your program will 
look like a ParcPlace program running 
inside a Macintosh window—kind of a 
kludge. 

On the other side of the argument, 
once people have learned to run a Parc¬ 
Place application on one system, they are 
totally familiar with it no matter what 
system they happen to be using. This cuts 


down on retraining. The ParcPlace phi¬ 
losophy is attractive if your application 
is for in-house use, especially if your 
“house” uses many different kinds of 
systems* You can train users for all sys¬ 
tems in the same course. 

If, however, you choose Digital k’s 
version of Smalltalk, porting an applica¬ 
tion can require a major effort. After you 
have written the code that is common to 
all computer platforms, you then have 
to write separate code that takes advan¬ 
tage of each of the distinct operating sys¬ 
tems and user interfaces of the individual 
platforms. 

On the bright side, Digitalk’s class de¬ 
signs reach deep into each host’s GUI 
and operating system with common meth¬ 
ods and classes, but you still have to 
write some of the expected behavior 
methods for each environment* On the 
dark side, Digitalk itself has become vic¬ 
tim to one of the pitfalls of cross-plat- 
form development: It has not produced 
concurrent revisions for all the platforms 
that it supports* 

The Impact of GUIs 

One reason that cross-platform develop¬ 
ment has grown more complex in the past 
few years is the growing demand for ap¬ 
plications to sport a graphical interface. 
GUI applications are inherently more 
difficult to develop—and hence to port— 


than are text-based applications* Master¬ 
ing a single GUI is difficult enough for 
an individual or an organization; master¬ 
ing multiple GUIs is even more difficult. 

As a consequence, a number of com¬ 
panies provide toolkits to aid in develop¬ 
ing cross-GUI applications. These tool¬ 
kits are analogous to the cross-platform 
compilers and assemblers that were the 
only cross-development tools you needed 
when the computer world was younger— 
and the choices fewer* 

The best known of these toolkits is the 
Extensible Virtual Toolkit (XVT Soft¬ 
ware, Boulder, CO). Consisting of C li¬ 
braries for Windows, Motif, PM , Macin¬ 
tosh, and character-based interfaces, 
XVT lets you write an application once 
and compile it on the different target plat¬ 
forms. In effect, you write to the XVT 
API rather than to the individual target 
APIs. 

Tools like XVT have a common short¬ 
coming: the least common denominator. 
Creating a portable library that accesses 
the functions of many different GUT plat¬ 
forms means that you can include only 
those elements that ail the platforms 
share. The platform-specific functions 
and features (e*g., the DLLs of Windows 
or Publish/Subscribe on a Macintosh) 
must be added after the common applica¬ 
tion is built. For in-house development, 
the least common denominator approach 
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Concurrent 

Multiplatform Development 

Janet J. Barron 


A ccording 10 an old saying, you 
can't be all things to all people* 
Evidently, when Wolfram Re¬ 
search first developed Mathe¬ 
matics in 1986, it chose to ignore this 
homily. When they started their firm, 
Wolfram’s leaders decided not to get 
locked into using only two or three plat¬ 
forms internally or having their applica¬ 
tion available outside of the company 
for only a few of the most popular ma¬ 
chines. 

Wolfram was already sensitive to the 
trends in the market that showed rapid 
acceleration in the pace of technology in 
desktop systems. Historically, every six 
months there is a new generation of ma¬ 
chines with a new level of performance. 
The firm wanted to make sure its soft¬ 
ware would continue to be consistently 
compatible with the technology as it 
changed. 

Market Requirements 

Looking at its primary potential cus¬ 
tomers—scientists, educators, and engi¬ 
neers—Wolfram noted that people in 
these disciplines are not bound to one 
machine They might use one machine 
in their office, another at home, and a 
combination of systems in the labora¬ 
tory. It made sense to provide them with 
the flexibility to develop a Mathematica 
application on one machine and to be 
able to run it on another. 

Prem Chaw la, chief operating officer 
of Wolfram, says that before it came out 
with Mathematica, Wolfram not only 


studied the domestic scene but also per¬ 
formed an in-dep!h study of the interna¬ 
tional market* It found that, in the U*5., 
one platform dominates the market for a 
while, and then it is replaced by an¬ 
other. In contrast, in the international 
market, people in specific countries de¬ 
velop a consistent loyalty to certain plat¬ 
forms; temporal considerations have lit¬ 
tle impact on their choice of systems* 
Wolfram decided to make sure Mathe¬ 
matica was useful in both the domestic 
and the international markets. 

When you look at Mathematical 
architecture, you see two major parts, 
a kernel and a front end, Chawla ex¬ 
plains. “The front end is very specifi¬ 
cally machine-bound; the kernel is very 
portable. The way we made it very por¬ 
table was to use dual coding—reason¬ 
ably modular techniques. At the same 
time, we coded the kernel in C so we 
could take it from machine to machine. 

“Both the kernel and the front end are 
very discrete pieces, and they don’t have 
to run on the same machine. The front 
end can take advantage of a specific 
GUI environment, such as the graphical 
interface of the Macintosh or Windows. 
If there isn’t a GUI environment avail¬ 
able on a platform, we provide an X 
Window System-based interface that is 
consistent across the board." 

The cost of porting to many machines 
is quite high, Chawla explains. “Basi¬ 
cally, we do primary development of 
the code on Sun and Next machines. In 
1986, when we started this project, we 


set up a network of all the various plat¬ 
forms. Every night, after our develop¬ 
ers have added new functionality and 
features, the changes are compiled on 
the Sun. Immediately, new versions of 
the software are built on all the different 
platforms. Every day, we can literally 
have a new version of the product that 
was created automatically the night be¬ 
fore.” 

According to Chawla, this approach 
to cross-platform applications develop¬ 
ment provides major benefits to the cus¬ 
tomer. “If you want to use Mathemat¬ 
ica," he says, "you don't have to worry 
about the hardware—you'll be hardware 
independent. With new hardware, you 
can get up to speed fairly fast, and you 
can keep up with the technology. You 
don’t have to be stuck with old tech¬ 
nology*" 

With Mathematica, the kernel that 
runs on one machine is the same kernel 
that runs on another. Every machine 
has the same functionality* Files that 
are supported by Mathematica are all 
text-based, so you don’t have to do any 
file conversion from one platform to 
another* 

“Another reason our front end plays a 
very important role," says Chawla, “is 
that one of our front-end design criteria 
was that you should be able to take what 
is created on one platform—say a Mac¬ 
intosh-load it on a Windows platform, 
and run it without any change* 

“Suppose you are writing a technical 
report in Mathematica on a Macintosh 


may be OK, but for commercial develop¬ 
ment, it usually isn’t. 

Beyond cross-platform toolkits lies the 
realm of cross-platform operating sys¬ 
tems. In the past year, a slew of initia¬ 
tives, consortia, and joint ventures have 
cropped up that promise to provide cross- 
platform interoperability between indus¬ 
try-standard Intel-based PCs and one or 
more of the latest RISC platforms (see 
“Let the System Do the Porting” on page 


191)* Pink (the Apple-IBM joint ven¬ 
ture), the Advanced Computing Environ¬ 
ment (with Mips, Microsoft, DEC, Com¬ 
paq, et aL), and Solaris from Sun 
Microsystems all promise cross-platform 
interoperability, but who is going to pro¬ 
vide interoperability among them? 

Pulling Together 

Beyond running the same application on 
different platforms, cross-platform de¬ 


velopment has also invaded the domains 
of cooperative and distributed process¬ 
ing. Before computing environments be¬ 
came heterogeneous, computing over a 
network was a challenge; today, it can be 
a nightmare. Even here, however, a new 
generation of tools is making it easier to 
share data and computing cycles. 

In its simplest definition, cooperative 
processing describes the sharing of data 
by many computers over a network* 
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and you want to distribute that report in 
electronic form to your colleagues who 
have IBM PCs running Windows. They 
can take that format as it comes out 
and run it, because they will get exactly 
the same graphics, equations, scientific 
text, and compound documents—-all the 
things you have created on the Macin¬ 
tosh/ 1 

Build and Test 

Rory Murtagh, Wolfram's director of 
engineering, addresses some other is¬ 
sues associated with in-house and exter¬ 
nal cross-platform development efforts. 

“In-house,” says Murtagh, “we run 
on about 30 platforms, most of them 
Unix, a few DOS, A couple of platforms 
that we dial out to are Convex and Alli¬ 
ance, and we contact them by Internet 2. 
In-house, all our machines are connect¬ 
ed by Ethernet, For DOS machines, we 
use PCNetwork File Server, which 
shares Unix file systems with PCs. On 
the Mac, we do equivalent things on the 
Hierarchical File System . 

“Our core product consists of about 
300,000 lines of source code—that 
comes out to one large binary [file] and 
several small binaries. We have a public 
domain software-control system called 
Revision Control System, RCS keeps a 
history of added changes to the source 
code files so we can progress and re¬ 
gress. 

“In the Unix environment, the RCS 
builds a new binary nightly. More than 
20 machines concurrently update their 
own copies of the source codes; they 
synchronize a local copy of the source 
codes with a master copy and build a 
new version of the product. Then, our 
software engineers can test it on any 
platform with the latest copy. By build¬ 
ing it as frequently as possible, it will 
show machine-specific problems right 
away, because it will fail to compile/ 1 

An early method Wolfram employed 


was to build on the same file system 
using a network. When this procedure 
was performed several times simulta¬ 
neously using a shared file system, how¬ 
ever, the network bogged down. A year 
and a half ago, the firm changed to its 
current method, which is working fine. 
“Some other software houses—such as 
Lotus, Microsoft, and Oracle—do this 
number of platforms, but most vendors 
do only a few/' says Murtagh. 

Regarding upgrading Wolfram's sys¬ 
tem, Murtagh explains that if the firm 
had unlimited funds, it would use soft¬ 
ware network technology (e.g., Fiber 
Distributed Data Interface), but that 
technology is still very expensive. 

“We are dealing with concurrent de¬ 
velopment. Several developers can work 
on the same code at the same time using 
Concurrent Version System, which runs 
on top of RCS, We are just beginning to 
use it, but if s a definite improvement. 

“Earlier, Wolfram had one canonical 
source code, and several developers 
would work on it. Theoretically, one de¬ 
veloper could preempt the others. Now, 
each developer gets a copy of all the 
source codes (one person works on a 
particular algorithm) and has to wait 
until that copy is in a consistent state 
and is ready for testing. Then those 
changes are committed to a central re¬ 
pository. 

“If more than one person is working 
on the same part of the code, the system 
will warn them and help merge the two 
[sets of) changes. This process is much 
better than it was when we were con¬ 
stantly overwriting each other's work or 
when we had to lock our files. You want 
to make point changes to many source 
code files, particularly in porting. Lo- 
gistically, that was kind of a problem." 


Janei /. Barron is a technical editor for 
BYTE . You can reach her on BIX as 
"neural/ 1 


When every computer in your depart¬ 
ment or enterprise shared the same ar¬ 
chitecture and operating system—and 
was connected by a single-protocol net¬ 
work-cooperation between applications 
that accessed the same body of data was 
not too difficult. Today, sharing data 
over a network is more of a challenge, al¬ 
though the rewards can be well worth the 
effort. 

Cooperative processing in practical 


terms means common access to a rela¬ 
tional database that resides on one or 
many servers. These servers can be oth¬ 
er workstations, a LAN server, a large 
minicomputer, or a mainframe. Today, 
the most popular way to access a rela¬ 
tional database is via Structured Query 
Language. 

SQL is a nonprocedural language used 
to create and access relational databases. 
It is supported by all major database 
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The Vertical View 


M ost of us take a horizontal view 
of cross-platform development. 
We worry about getting the 
same software up and running 
on both a Sun workstation and a Win¬ 
dows-based desktop PC, Such concerns 
can seem positively provincial when 
you consider the cross-platform dilem¬ 
ma facing MTS organizations. Their 
concerns are more universal in scope: 
how to create and maintain software 
systems that span the gaps among mam¬ 
moth mainframes, slick personal com¬ 
puters, and workstations. 

John Tibbetts sees these concerns 
firsthand. He is a principal of Kinexis, 
a San Francisco-based consulting firm 
that works with companies to develop 
cooperative-processing systems that 
span personal computers, LANs, and 
mainframes. He has a valuable perspec¬ 
tive on the issues you face when inte¬ 
grating personal computers and main¬ 
frames—one that is not often heard in 
the community of personal computer 
users, 

“My impression of the world right 
now is that we’ve seen the first phase of 
computing development, where over a 
couple of decades mainframe activity 
spread and we knew how to use only 
these big, centralized machines. Phase 
two, of course, was the personal com¬ 
puter and LAN revolution, which really 
represented a different culture—a "pow¬ 
er to the user’ culture. That is where a 
lot of people still are today, certainly in 
the downsizing arena, 

“I work with what happens next, with 
what happens when those two environ¬ 
ments hit. This is more than a technical 
collision; it’s a cultural collision. How 
do you put all these pieces together into 
unified applications that can tie into 
transact ion-intensive terabyte databases 
on the one hand but still give power to 
the user on the other? How do you think 
about the roles of each platform as you 
proceed from enterprise server to LAN 
server to client?” 

Enterprises and Clients 

Unlike many observers, Tibbetts does 
not think that LAN-based client-server 
architectures, taken alone, are a com¬ 


plete solution to the problems of provid¬ 
ing both comm unity-level processing 
and corporate computing, although he 
does see client-server computing as a 
component of corporate computing. 
While the economics are obviously at¬ 
tractive, Tibbetts also sees the downside 
to moving all processing to desktops. 

“You need to deal with environments 
that contain machines whose job it is 
to represent the concerns of the enter¬ 
prise and its accompanying security and 
integrity constraints. You also want to 
incorporate the power-to-the-user move¬ 
ment. Personal computers and worksta¬ 
tions have allowed individuals to exer¬ 
cise more initiative and creativity in 
solving their own problems. You have to 
be able to put that together into a mean¬ 
ingful environment without open war¬ 
fare breaking out. In a lot of organi¬ 
zations right now, open warfare has 
broken out between [the Information 
Systems (IS) department] and desktop 
users. 

“I have a client—one of the world’s 
largest chemical companies—that has 
an old mainframe environment that isn’t 
very responsive to its needs. The com¬ 
pany’s order volume is projected to in¬ 
crease by a factor of 10 over the next de¬ 
cade. and the current teleprocessing 
system on the mainframe is at capacity. 
The IS organization has responded by 
fielding a huge project to rebuild the 
system. It is in the second year of a 
seven-year study, preliminary to doing 
the design work that will replace the 
system, 

"In the meantime, there is this really 
dynamic guy, probably five years away 
from retirement right now, who learned 
how to program Lotus a few years ago, 
an event that completely changed his 
life. He happens to be in charge of inter¬ 
national operations at this company, 
and he’s now brought up three countries 
doing order entry using Lotus 1-2-3. In 
my judgment, that is a completely inap¬ 
propriate tool, although he solved the 
problem using guerilla tactics, using 
these very-easy-to-manipulate personal 
computer tools along with bulletin- 
board software to send the data. 

“This is very typical of what you see. 


There are two camps at war: The per¬ 
sonal computer people see the LAN as 
everything in computing, and they see 
mainframes—if they survive at all— 
serving as disk-farm handlers. Main¬ 
frame people look at the same platforms 
and see the mainframe as everything, 
and they look at the personal computer 
as a way to put pretty new from ends on 
[the mainframej™but don’t let personal 
computers get near the data. The idea is 
to build a negotiated settlement between 
the two environments, ” 

Tibbetts sees the need for organiza¬ 
tions to determine what is the best role 
for all types of platforms in an organiza¬ 
tion. In his view, desktop computers 
and mainframes have very different but 
complementary roles. 

“At one extreme, you have highly 
trusted back-end community processors 
whose job it is to hold the enterprise 
data, something everyone recognizes as 
important, I think that it is also the job 
of the back end to be a repository for 
enterprise/wncrf'ort as well. This is less 
recognized right now. For example, 
when considering distributed data¬ 
bases, a lot of people view the back-end 
machines as exclusively database en¬ 
gines. I disagree with that view. In a co¬ 
operative environment, they ought to be 
viewed as transaction engines. They 
hold not only enterprise data, but also 
those transactions whose job it is to en¬ 
sure that data’s integrity. The back end 
does not just hold the credit table; it 
owns the credit-check procedure.” 

Freedom to the Desktop 

Tibbetts adds, “At the other extreme, 
the client level, we have a whole culture 
of powerful tools and proficient users. 
The focus of the front end is not integri¬ 
ty, reliability, and security. Just the op¬ 
posite: Everything about personal com¬ 
puters is about accessibility—even the 
way they are screwed together. Their 
beauty is that they make computing re¬ 
sources accessible. That’s what makes 
them great. 

“I believe that in most corporate com¬ 
puting environments, you want to keep 
those machines free. You maintain the 
ability to run programs of your choice, 

continued 


164 BYTE* JANUARY 1992 









LOOK WHAT 
PC MAGAZINE 
HAD TO SAY ABOUT 
AVERY GRAPHIC 

AND RACY 
SUBJECT 














A MOVING TARGET 



The Vertical View (continued) 


to boot up your own machine, and per¬ 
haps to have a medium such as a disk for 
moving data and programs on and off 
the machine, 

“To the extent that they are free, 
those machines should be considered 
untrusted—not untrustworthy, but un¬ 
trusted by virtue of their openness and 
accessibility. One of the flaws in the cli¬ 
ent-server model is the notion that the 
application moves down to where the 
client is. The problem is that the appli¬ 
cation is every bit as valuable an enter¬ 
prise asset as is the data. It's not only 
valuable to keep information about how 
much somebody has spent; it's just as 
valuable—just as important as an enter¬ 
prise asset—to deal with the ownership 
of the rule that runs a credit check. To 
that extent, you don't want to be putting 
enterprise assets onto machines that you 
can stick screwdrivers into, just as you 
wouldn't put a cash box out in the mid¬ 
dle of a bank lobby. 

“I believe it's the role of clients to be 
untrusted but free. Their job is to pro¬ 
vide very high powered, object-oriented 
user-inter face environments that send 
messages toward the enterprise—the 
mainframe or the LAN server. I label 
these messages PUOWs t for proposed 
units of work. Their role is not to partic¬ 
ipate in transactions, but to simply sug¬ 
gest to the enterprise that a transaction 
[should] occur. 

“Once you make this leap, you see 
that you can still let the client machine 
be very free. You don't have to worry 
about viruses and things like that, be¬ 
cause the only communication, the only 
hook between the client and the next 
level up, is a message stream that is 
making suggestions. 

“I believe that the personal computer 
should be viewed architecturally as the 
agent of the user, not the agent of the en¬ 
terprise, which is to say its job is to am¬ 
plify the capabilities of the user, wheth¬ 
er the user is smart or dumb, honest or 
malicious.'" 

Where you draw the line between 
freedom and trust varies from organiza¬ 
tion to organization. In most instances, 
Tibbetts sees the trust line falling in be¬ 
tween mainframes and micros: at the 


LAN server. 

“That implies a couple of things. 
First, the LAN server should be locked 
up—at least that server that is the gate¬ 
way to the enterprise. Obviously, you do 
not want to lock up a print server. Ar¬ 
chitecturally, you can do a lot of nice 
things if you make the LAN server 
trusted. For instance, you can download 
some of the enterprise transactional 
rules and have them close and quick to 
the clients. 

“There are environments, however, 
where you can't trust the LAN. I've re¬ 
cently been looking at an environment 
in a government agency that has about 
2000 LANs connected to a mainframe. 
They don't think they can administer 
2000 trusted LANs. So, in that case, 
they've moved the trust boundary up to 
the mainframe. 

“When we do these designs, the trust 
line is not static. If you move it further 
down toward the client, you start re¬ 
stricting freedom but creating more 
trust. You have to tune it to the type of 
application and the type of human struc¬ 
ture you're modeling with the informa¬ 
tion system.” 

The Role of Objects 

Recognizing the nature of the different 
platforms in a cooperative-processing 
environment clarifies many design is¬ 
sues. In the end, however, you have to 
implement your design. Tibbetts sees 
object orientation as the paradigm that 
will make enterprise-wide cooperative 
processing an attainable goal for any 
organization. 

“The place where object orientation 
is so great that it has an unfair advantage 
over any other alternative is at the user 
interface. Object-oriented user inter¬ 
faces are incredibly powerful. I recom¬ 
mend that organizations be very aggres- 
s.ve and use tools—Smalltalk or [some 
powerful object-oriented GUI build¬ 
er]—that can support multiple window¬ 
ing environments. It gives you enor¬ 
mous productivity. The closer you get to 
the user interface, the more aggressive 
you should be with objects. However, at 
some point in the system—usually about 
the LAN server area—you're going to 


discover that an object-oriented infra¬ 
structure does not exist for the type of 
community processing needed at this 
level.” 

In Tibbetts's view, the lack of a for¬ 
mal object-oriented infrastructure at 
the back end doesn't mean you should 
jettison the object paradigm. 

“Although the formal infrastructure 
isn't there, object orientation is still a 
useful paradigm as you move away from 
the user interface. In fact, the easiest 
place to see this is at the back end of the 
system, where the database lives. How¬ 
ever, I think the relational data model 
will be with us for a long time, because 
it provides unbiased views of the data. 
I also believe an object-oriented shell 
around a relational database makes a lot 
of sense. Many people who take an ob¬ 
ject-oriented approach to the front end 
are also taking a ( wrappering' approach 
to the relational database. 

“You can create object wrappers that 
render a particular view of the database 
as a particular hierarchy and use your 
transaction manager to put rules and be¬ 
havior around it, making a simulated 
object, or a set of simulated objects, that 
wraps the relational database. I think 
that's a very effective approach, and it's 
one that preserves a lot of the existing 
transactional and relational machin¬ 
ery—but still gives you object views of 
the application-building process.” 

Tibbetts isn't shy about his views on 
object orientation. As he sees it, object 
orientation represents the best way to 
create cooperative systems that span 
multiple platforms and meet the needs 
of both the enterprise and the end users. 
He is anything but shy about predicting 
the future. 

“Presently, you have terrific object- 
oriented capabilities on the front end. 
On the back end, you want to keep it re¬ 
lational and representational. And in 
the middle, you have a mixed bag. As 
we move along in the decade, the object- 
oriented paradigms will eventually ex¬ 
tend throughout. As we go more and 
more into distributed and parallel sys¬ 
tems toward the end of the decade, we 
are absolutely going to require the ob¬ 
ject-oriented paradigm throughout.” 
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Pretty hot stuff, 
huh? And that’s 
not all PC 
Magazine felt fit 
to print about our 
DECpc™ 433 
Workstation. Just get a load of this: 
“The DECpc 433 adds value to the 
existing standard without sacrificing 
compatibility. What’s more, this 
machine shows strength in an area 
where DEC knows a thing or two: 
the graphics workstation market” 
And how about this: “At 
$5,999*. [this] machine is a PC 
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The Third Wave 

Jon Uriel] 


N ew processor architectures and 
operating systems burst out of 
the starting gate each year. Time 
was, software developers who 
bet on a horse that zigged when the mar¬ 
ket zagged were ruined. That can still 
happen today, but, increasingly, devel¬ 
opers are finding ways to hedge their 
bets. 

The widespread adoption of ANSI C 
helped enormously. Finally, you could 
count on the ability to abstract programs 
away from the details of Intel, Moto¬ 
rola, SPARC, VAX, and other architec¬ 
tures. 

Then the next challenge arose. Each 
platform evolved its own GUI—or sev¬ 
eral of them. ANSI C alone could not 
help you move programs from one GUI 
to the next. 

Homegrown and commercial toolkits 
that spanned the differences between 
GUIs sprang up. As a result, developers 
now successfully field versions of their 
applications for two or more GUIs. 
Some favor C or C + + libraries and 
prototyping tools, and others rely on 
pure object-oriented programming en¬ 
vironments. But nearly everyone sees 
the need to abstract away from the raw 
minutiae of GUI programming. 

What's next? The coming challenge 
will be to create distributed applications 
that cross ope rating-system and net¬ 
work boundaries. 

Few applications exemplify this third 
wave, although businesses now com¬ 
monly deploy a mixture of computing 
resources. PCs, Macs, and workstations 
stand side by side and may even share 
common network cabling. Thanks to an 
emerging class of interoperability prod¬ 


ucts (see “The Perfect Pitch,” Decem¬ 
ber 1991 BYTE), these different cul¬ 
tures can sometimes even emulate on 
another's file- and printer-sharing ser¬ 
vices. Programs that support the same 
file formats across different platforms 
(e.g., Wingz, PageMaker, and dBase) 
benefit accordingly. 

More sophisticated and less wide¬ 
spread are client-server applications 
that depend on networked interprocess 
communication. Even though database 
vendors (e,g., Oracle) offer tools that 
shield developers from a certain plat¬ 
form's operating system, GUI, and net¬ 
work transports, the leverage they con¬ 
fer extends only to applications in the 
database realm. 

Integrators looking for ways to deliv¬ 
er networked software on multiple plat¬ 
forms really need a general-purpose so¬ 
lution. Just as ANSI C adapts to 68000, 
80x86, and SPARC architectures, and 
GUI toolkits can work with the Mac, 
Windows, and Motif, what's needed is a 
communications layer that handles IPX, 
NetBIOS, TCP/IP, AppleTalk, LU6.2, 
and other protocols. 

Pipe Dream? 

PeerLogic claims that its Pipes platform 
fills the bill. The Pipes kernel supports 
a range of operating-system and net¬ 
work-transport pairs. Up to now, the 
list has included DOS-IPX, DOS-Net- 
BIOS, NetWare-IPX, NetWare-TCP/IP, 
OS/2-NelBIOS, SunOS-TCP/IP, and 
AIX-TCP/IP. An MVS-LU6.2 version 
is all but complete, and AppleTalk now 
waits in the wings. 

Written in C, the Pipes kernel aug¬ 
ments each host's native interprocess- 


communication services with a message- 
oriented peer-net working subsystem. 
The Pipes application programming in¬ 
terface (API)—just a dozen well-chosen 
verbs—is, as you’d expect, common to 
all supported Pipes platforms. 

Pipes irons out the differences among 
transport protocols and abstracts away 
from the details of network program¬ 
ming. That means you can build a dis¬ 
tributed application for a NetWare LAN 
without any references to IPX (a neat 
trick) and then port it immediately to a 
TCP/IP or NetBIOS LAN with equal 
disdain for the nuts and bolts of these 
other transports. 

What's more, the same distributed 
application can run in a mixed environ¬ 
ment in which DOS-IPX and Unix- 
TCP/IP nodes work as peers. Commu¬ 
nicating nodes need not share a common 
transport protocol—and that's a major 
boon. Most DOS-to-Unix network sce¬ 
narios, for example, rely on protocol 
multiplexing at each DOS node to ac¬ 
commodate NetWare and Unix at the 
same time. This side-by-side approach 
not only burdens DOS with extra proto¬ 
col processing, but, more significantly, 
it does little to facilitate communication 
among the parallel networks. 

DOS stations can have peer-to-peer 
or client-server relationships with Unix 
nodes, but only on the terms dictated by 
Unix—either TCP/IP sockets or remote 
procedure calls. Contrast this with the 
Pipes approach, in which a DOS node 
running IPX can reach a Unix node run¬ 
ning TCP/IP through a context bridge. 
The bridge, which can be any node in a 
Pipes network, runs dual protocols, so 
the rest of the nodes don't have to. 


engines in one form or another. So, it can 
act as a glue between front-end applica¬ 
tions and back-end databases. 

The most talked-about cooperative- 
processing scheme today is the client- 
server architecture. With this architec¬ 
ture, a number of different applications 
running on several different platforms 
can all access a common data repository 
by sending SQL queries over a network 


to the database engine. The engine pro¬ 
cesses the query and returns any resul¬ 
tant data back to the application. By sep¬ 
arating the front-end applications from 
the database engine, the client-server 
scheme allows you to use any application 
to access the database—even a spread¬ 
sheet or a word processor—as long as the 
application can generate standard SQL 
queries. 


Because it's a standard across all types 
of computer platforms (e.g., desktop ma¬ 
chines, minicomputers, and mainframes 
alike), SQL has the potential to provide 
access to large corporate databases from 
Pt+based applications. It is also one of 
the driving forces behind the downsizing 
movement, where core corporate appli¬ 
cations that formerly ran exclusively on 
mainframes migrate to PC LAN envi- 
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A particularly strategic place to lo¬ 
cate a Pipes kernel would be in a Net- 
Ware3 A 1 server. Although Novell now 
offers a robust TCP/IP (with NetWare 
NFS), a NetWare 3,11 server isn’t a 
context bridge in the Pipes sense. DOS 
clients must still run TCP/IP in order to 
communicate with the Unix side of a 
mixed Unix/NetWare LAN, 

That is why Novell released LAN 
Workplace for DOS—the company's 
own protocol multiplexer and DOS 
TCP/IP stack—at the same time as Net¬ 
Ware 3,1 L With a Pipes NetWare load¬ 
able module in place, however, the DOS 
TCP/IP stack could become superflu¬ 
ous. A DOS-IPX node can converse 
with a Unix-TCP/IP node through the 
context bridge: each speaks its native 
dialect and is unaware that its partner is 
foreign. 

The virtual network that is the set of 
connected Pipes nodes offers other ben¬ 
efits as well—notably, fault tolerance. 
You can have several context bridges ac¬ 
tive in a network. If one fails, message 
traffic automatically seeks an alternate 
route. Routing information is distrib¬ 
uted everywhere, and at each of the 
levels of the deeply hierarchical logical 
network there is a privileged manager 
node that runs the show. 

The Programmer’s View 

To the developer, the Pipes API looks 
alarmingly thin. There are verbs to reg¬ 
ister an application with the kernel, ad¬ 
vertise a service (or "resource”), find 
resources advertised elsewhere, estab¬ 
lish sessions, send messages—and that's 
just about it. PeerLogic points out that, 
simplicity notwithstanding, writing ap¬ 
plications for a symmetrical network of 
peers requires a major conceptual shift 
analogous to the entry to GUI program¬ 
ming. It took us a while to get used to 
the idea of applications as collections of 
overlapping windows. It'll be a while 
longer before we learn to think of them 


as sets of communicating processes. 

While conceptually small, the Pipes 
kernel consumes a fair bit of RAM. The 
current version of the DOS kernel uses 
200 KB of extended memory and an¬ 
other 40 KB of conventional memory. 
That will be partly offset if Pipes saves 
you from loading one or more foreign 
transports. 

Still, it is a lot for DOS to digest, 
particularly because Pipes’ asynchro¬ 
nous messaging thrives best when sup¬ 
ported by real—preferably threaded- 
multitasking. Even though it supports 
DOS and Windows, PeerLogic wisely 
recommends Unix and OS/2 to develop¬ 
ers who are serious about building mis¬ 
sion-critical distributed applications. 

The AppleTalk version of Pipes has 
been delayed—for an interesting reason. 
American Express asked PeerLogic to 
port Pipes to IBM’s MVS operating sys¬ 
tem and LU6.2 transport protocol. 

Perhaps this shouldn't be surprising 
at all. Without a doubt, the most preva¬ 
lent sort of cross-platform application 
today uses the personal computer as a 
mainframe terminal. While preserving 
its investment in this venerable but lop¬ 
sided architecture, American Express 
hopes to usher in an era of more equal 
distribution of computational work, re¬ 
lying on Pipes' superior portability as a 
hedge against the volatility of the per¬ 
sonal computer market. 

In the meantime, despite endless talk 
about client-server computing, today's 
heterogeneous LANs often fail to add 
up to more than the sum of their parts. 
That will change when developers can 
routinely target their applications for 
the diverse networks that now wreath 
our desktops. Technologies like Pipes 
will play a key role in the transforma¬ 
tion. 


Jon Udell is a BYTE senior technical edi¬ 
tor at large. He can be reached on BIX 
as “judell." 


ronments. 

If the client-server architecture sounds 
too good to be true, that's because it is. 
Marvelous in theory, it is less easily im¬ 
plemented in practice. For one thing, not 
all database engines speak the same dia¬ 
lect of SQL—and some databases only 
process queries from front ends devel¬ 
oped by the same company. In addition, 
you must overcome the problem of uni¬ 


versal network connectivity before your 
organization can implement universal 
database access. Finally, there are basic 
security problems that must be dealt with 
when you try to integrate networks of 
PCs with a corporate data repository (see 
the text box "The Vertical View" on 
page 164). 

Despite the obstacles, the client-server 
architecture is catching on—although 


more slowly than its boosters envisioned. 
Products such as Microsoft Excel and 
Lotus 1-2-3 are being built with the abil¬ 
ity to generate SQL queries, and many 
companies are providing back-end re¬ 
lational databases that run PC-based 
LANs. One of the more aggressive com¬ 
panies in the client-server field is Gupta 
Technologies (Menlo Park, CA). Gupta 
markets query tools, applications build¬ 
ers, connectivity solutions, and database 
engines. By offering a series of gateway 
products, Gupta gives you all the tools 
you need to access an IBM DB2 database 
from a Windows desktop. 

Sharing the Load 

SQL connectivity solutions from Gupta, 
Oracle, and other companies make it 
possible to share a common database en¬ 
gine, but they are not capable of the more 
general task of sharing processing among 
all the computers on a network. In other 
words, it takes something other than 
SQL to create network-aware applica¬ 
tions. 

Sharing machine cycles, whether in 
a peer-to-peer environment or a client- 
server arrangement, can greatly increase 
the power and efficiency of a computing 
environment. An application can take ad¬ 
vantage of the computing power of an en¬ 
tire network and access subroutines that 
reside on any machine. Computational 
servers that specialize in floating-point 
math or vector processing could provide 
services to any number of other com¬ 
puters. Once you step over the line into 
shared computational resources, you 
enter the domain of distributed pro¬ 
cessing. 

One of the better-known tools for pro¬ 
ducing distributed applications is the 
remote procedure call. RPCs are con¬ 
ceptually simple. All programs make 
procedure calls; in the vast majority of 
cases, these procedures are contained 
within the calling program or are at least 
located on the same machine. RPCs are 
procedures located on different ma¬ 
chines. They still take parameters and 
return results; they simply execute on 
some other machine that is on the net¬ 
work. 

For RPCs to work, you need a com¬ 
mon format for the calling application 
and the called procedure, and a naming 
service that lets the application find the 
proper remote procedure. Less sophisti¬ 
cated RPCs use early binding, where you 
have to explicitly state the location of the 
remote procedure when you compile the 
application. More sophisticated systems 
use late binding, where a naming service 
matches calling applications and called 
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Object Request Brokers 

Herbert ML Ostler 


CLASS STRUCTURE 


Object name 
Attribute 1 — 

Attribute n — 
Method 1 — 



Method n 


BARSPD 

PROG.O 


SHELL.SCR 


(An integer value) 

(A spreadsheet filename pointer) 
(A C program binary file) 

(An interpreted shell script file) 


Objects of class FOO contain a number of attributes and methods . The 
attributes correspond to the data , and the methods are the code that acts on the 
data , You access and manipulate an object’s data by invoking the methods. 


D uring the last few years, the 
computer industry has reverber¬ 
ated with news of the coming 
revolution in object-oriented 
software. The commotion has reached a 
crescendo over the last few months as 
the Object Management Group (OMG) 
has attempted to create a new platform 
standard called an Object Request Bro¬ 
ker (ORB). What's all the fuss about, 
anyway? 

First, you should understand what the 
OMG is and why its members are inter¬ 
ested in creating object-oriented stan¬ 
dards. Today, the OMG consists of 150 
companies, mostly hardware and soft¬ 
ware vendors, as well as a small number 
of end users. The OMG's major objec¬ 
tive is to work with computer industry 
vendors and end users to create object- 
oriented standards and avoid a multi¬ 
plicity of incompatible systems. 

One of the OMG 1 s first forays into the 
standards arena was its call for sub¬ 
missions for an ORB. From the original 
10 submissions, two became finalists. 
HyperDesk and DEC submitted one 
proposal, and Hewlett-Packard and Sun 
submitted the other. 

The ORB has attracted so much atten¬ 
tion because it promises to revolutionize 
software and the way it is created, inte¬ 
grated, and deployed. This technology 
will deliver the benefits of object-ori¬ 
ented development as well as those of 
client-server computing. Its marriage of 
network-based systems and object ori¬ 
entation will lei developers create appli¬ 
cations that are truly independent of the 
system and the network architecture— 
in effect, software without walls. 

Objects and Their Uses 

Put simply, an object is the specific in¬ 
stance of a generalized software tem¬ 
plate. This template is a flexible and 
open-ended mechanism that describes 
certain data and the procedures that 
work on that data. The template layout 
(see the figure) is called a class . It is 
only when the fields in that template are 
filled in with specific information that 
you create an instantiation of the class 


template: the object. Therefore, a class 
is a description of the set of specific im¬ 
plementations or instances called ob¬ 
jects. 

A class template consists of a set of 
attributes and a set of methods. Attri¬ 
butes can be simple data items (e.g., 
integers or character strings) or more 
complex data (e.g., files, bit maps, or 
digitized voice—in these cases, the at¬ 
tributes are pointers to the complex data 
items). The methods can range from 
compiled subroutines written in conven¬ 
tional languages, such as C, to code 
written in interpretive languages, such 
as BASIC, REXX, or even shell scripts. 
Objects permit you to take a component 
approach to building large software sys¬ 
tems. Using relatively simple and reus¬ 
able objects makes it considerably eas¬ 
ier to produce and maintain complex 
applications. 

Distributed Object Management 

The ORB represents the core of a new 
area of object-oriented technology 
called Distributed Object Management. 
Basically, the ORB acts like a network 
operating system that sits on top of any 
conventional operating system, such as 
Unix, OS/2, or DOS. It implements one 


basic command: EXECUTE. The for¬ 
mat of this command looks like this: 

EXECUTE [obj@ct_name J method* 
parameterl* parameters... 
parameters], 

It's the job of the ORB to locate the 
named template (i.e. t the object), start 
the specified operation (i.e., the meth¬ 
od), and pass it the parameters. Because 
objects can exist anywhere on a net¬ 
work, you need a name service or a 
unique identifier—a handle—to locate 
them. If this handle is known, the object 
can be directly accessed. 

In addition to this basic invocation 
function, the ORB must provide other 
capabilities associated with object-ori¬ 
ented systems. These capabilities are 
what make software development in an 
object-oriented environment as produc¬ 
tive, maintainable, and extensible as the 
evangelists have proclaimed. Although 
these concepts have fancy computer sci¬ 
ence names (e.g., subclassing, inheri¬ 
tance, and polymorphism), they are 
simple to understand when put in the 
context of the software-class templates 
described above. 

Subclassing allows you to create new 
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classes from existing ones. You can re¬ 
vise the behavior of any of the existing 
(inherited) methods and add new meth¬ 
ods and attributes of your own (special¬ 
ization), By doing this, you've created a 
new version of the class that is similar, 
but not identical, to the original. Sub¬ 
classing lets you take advantage of an 
existing template—perhaps one devel¬ 
oped for an application unrelated to 
your own—and modify it to suit your 
needs* It provides the reusability bene¬ 
fits of object orientation and promotes 
cost-effective software systems that are 
easier to develop, maintain, and en¬ 
hance. 

A slight variation on subclassing is 
the substitution of a different method 
(with the same name) for one in the 
original template. Because methods are 
invoked by name, this lets you leave an 
application unchanged yet still benefit 
from the modified behavior—be it a bug 
fix, an enhancement, or whatever. This 
process is referred to as overloading * 

For instance, say you have a text- 
based template called “document” that 
contains a “print” method. If you cop¬ 
ied the template for use in a graphics- 
based class (graphics document), you 
could replace the original print method 
with one (still called print) that knows 
how to output bit maps. You would in¬ 
voke this new template just as you did 
the old one, but the behavior would 
change. This capability, called poly¬ 
morphism, lets you maintain a consis¬ 
tent interface and hide differences in 
implementation* Any object-based sys¬ 
tem needs to support these capabilities. 

The ORB supports these capabilities 
by including some primitive, or root, 
templates (also called hose classes) as 
part of the basic ORB. Built into these 
base classes are methods that provide 
the functionality of subclassing, inheri¬ 
tance, and polymorphism. 

The presence of base classes lets you 
use the EXECUTE command, which 
provides the basic object-oriented func¬ 
tions by letting you invoke a subclass or 
substitute method* In fact, adding more 
of these intrinsic operations to the base 


classes enhances the system's capabili¬ 
ties and makes them available through 
the same simple interface mechanism* 
What's more, you can now define your 
own functionality by adding and chang¬ 
ing methods. Because these methods 
can be inherited by newly defined class¬ 
es, you can create and specialize more 
functionality as the system evolves. 

So, the ORB is essentially a control 
module with a simple interface for ma¬ 
nipulating objects and a small number 
of operations defined by a set of base 
classes and their built-in methods* This 
is the starting point for building more 
complex and extensible software. One 
interesting point is that even these built- 
in objects are predefined classes (tem¬ 
plates), manipulated by the same basic 
interface. Because these classes can be 
changed or replaced, even the system's 
basic capabilities can be modified and 
extended. This raises a couple of inter¬ 
esting points. 

First, you need a bootstrap process 
that loads the initial set of classes* This 
capability is provided by the Genclass 
compiler* Second, because basic func¬ 
tionality can be redefined, you must es¬ 
tablish a standard for these basic func¬ 
tions and classes. This is exactly the role 
that the OMG is expected to play* In this 
arena, the base classes and their object 
life-cycle methods are known as a type 
repository. To provide true interoper¬ 
ability and compatibility between dif¬ 
ferent implementations of an ORB, a 
standard for these classes and methods 
is essential* 

Software Without Walls 
With an ORB, you have a method of ac¬ 
cessing objects located anywhere on a 
network using a name service* This per¬ 
mits you to build complex client-server 
applications using objects located on 
network servers that you access by in¬ 
voking their methods through the ORB. 
Building applications in this manner lets 
you move pieces around easily, change 
services without affecting the clients, 
create prototypes quickly, and general¬ 
ly attain great flexibility in building 


network applications* 

In addition, HyperDesk envisions an 
ORB with the following attributes: 

* A developer of the class template 
should be able to modify or add new 
code without bringing the system down 
or affecting applications that are al¬ 
ready running. This is known as dyna¬ 
mism, 

* A developer should be able to provide 
several methods (with the same name). 
The system would determine the proper 
method at run time based on user pref¬ 
erences, such as the machine the user 
is running, the language that is being 
used, or other cultural or system prefer¬ 
ences. 

* The user (or client application) should 
be able to ask the object to describe it¬ 
self (i.e., its methods, parameter re¬ 
quirements, and attributes) so that, by 
exploration, you can discover new capa¬ 
bilities and services that can be used at 
run time* This is also a capability of 
dynamism. 

* All this software should be portable 
across different hardware, operating sys¬ 
tems, and networks. 

The functionality provided by Distrib¬ 
uted Object Management and the ORB 
reduces cost and creates more maintain¬ 
able software for client-server and LAN 
applications, and it enables true appli¬ 
cations interoperability across diverse 
computing environments. Additionally, 
the dynamic application-integration as¬ 
pects of the software provide the devel¬ 
oper and the user with greater efficien¬ 
cy and productivity* 

Through the standards leadership of 
the OMG, the capability to develop ap¬ 
plications that are truly independent of 
system and network architecture is now 
a reality. 


Herbert M. Osher is president of Hyper- 
Desk Corp. (Westhorough, MA), which 
develops distributed-computing soft¬ 
ware based on object management tech¬ 
nology. You can reach him on BIX c/o 
"editors. ” 
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procedures at run time. 

RPC toolkits are available from many 
sources. Net wise (Boulder, CO) offers 
interoperable RPC implementations for 
dozens of different platforms. The Dis¬ 
tributed Computing Environment from 
the Open Systems Foundation (Cam¬ 
bridge, MA) is built on RPCs. With its 
sophisticated naming, time, and remote 
file services, DCE lets you create globe- 
spanning distributed applications. 

Although they are extremely power¬ 
ful, RPCs don’t deal with the lower-level 
protocol issues that you must face to 
create network-aware applications. One 
innovative solution to building applica¬ 
tions over multiple-protocol networks is 
Pipes. It gives you everything that you 
need to create LAN-spanning applica¬ 
tions (see the text box “The Third Wave” 
on page 168). 

Networks of Objects 
Software development is hard and getting 
even harder. Throw in multiplatform net¬ 
worked environments, and it becomes al¬ 
most impossible. In increasing numbers, 
developers are turning to object-oriented 
technologies to help them create and 


maintain usable software. 

The point of object orientation is to 
shield developers from the incredible 
complexity of software systems. Using 
objects whose functions are well under¬ 
stood—but whose internal workings may 
be a mystery—developers can create and 
maintain sophisticated systems much 
more easily than they can with standard 
procedural code. This way, you need 
only understand what an object does, not 
how it does it. 

Objects are showing up in many places 
in cross-platform environments. For ex¬ 
ample, the ParcPlace and Digitalk im¬ 
plementations of Smalltalk discussed 
earlier are object-oriented environments. 
In fact, one company even offers an ob¬ 
ject-oriented interface builder for Parc¬ 
Place’s Smalltalk that further abstracts 
the problems of building a GUI for your 
Smalltalk applications. The Tigre Pro¬ 
gramming Environment from Tigre Ob¬ 
ject Systems (Santa Cruz, CA) enables 
you to create Smalltalk GUIs for many 
different platforms with a minimum of 
coding. 

Given the advantages of object orienta¬ 
tion and of distributed computing, you 


shouldn’t be surprised that people are 
trying to put the two together. The Ob¬ 
ject Management Group (Framingham, 
MA), a consortium devoted to setting 
practical standards for object technol¬ 
ogy, has recently announced its choice 
for an Object Request Broker, which will 
let applications access objects anywhere 
on a network just as an RPC lets a pro¬ 
gram access a procedure anywhere on a 
network. The ORB is the first step to¬ 
ward the definition of a truly transparent 
cross-development environment (see the 
text box “Object Request Brokers” on 
page 172). 

Are objects the be-all and end-all of 
cross-platform development? Given the 
enormous complications of cross-plat¬ 
form development and the powerful ab¬ 
straction capability of objects, the an¬ 
swer is undoubtedly yes. The question 
now becomes whether it is cost-effective 
to move hundreds of billions of dollars’ 
worth of software into the object-ori¬ 
ented realm. That answer is just as obvi¬ 
ous—not yet, ■ 


Bob Ryan is a BYTE technical editor. You 
can reach him on BIX as " b . ryan. ” 
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DATA COMPRESSION LIBRARIES™ 

PKWARE's" Data Compression Libraries™ allow software developers to add data compression 
technology to software applications. The application program controls all the input and output 
of data allowing data to be compressed or extracted to or from any device or area of memoiy. 

• All Purpose Data Compression Algorithm Compresses Ascii or Binaiy Data Quickly with 

similar compression achieved by the popular software, however the format used by 

the compression routine is completely generic and not specific to the PKZIP file format. 

• Application Controlled I/O and memory allocation for extreme flexibility. 

• Adjustable Dictionary Size allows software to be fine tuned for Maximum Size or Speed. 

• Approximately 35K memory needed for Compression. 12K memory needed for Extraction. 

• Compatible with most popular Languages: C. C+ +. Pascal. Assembly, Basic. Clipper, Etc. 

• Works with any 80x86 family CPU in real or protected mode. $295.00 

• No runtime royalties. 

RUNNING OUT OF EXPENSIVE DISK SPACE? 


can help! compresses your files to free up disk space and reduce modem 

transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with 

Software developers can reduce the number of diskettes needed to distribute their product by 
using . Call for Distribution License information. 


The included P-'-HP utility lets you store 
compressed files as a single self-extracting 
.EXE files that automatically uncompresses 
when run. Only $47.00 
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HE DATA COMPRESSION EXPERT 


9025 N. Deerwood Dr. 
Brown Deer, Wl 53223 
(414) 354-8699 
Fax (414) 354-8559 



174 BYTE- JANUARY 1992 


Circle 129 on Inquiry Card. 











The MagnaByte* 6001 


If your LCD projection panel 
doesn’t perform as well as you do, 
you’re the one that ends up looking 
foolish. That’s why we gave the 
MagnaByte® 6001 true color satura¬ 
tion and outstanding image clarity 
And we made it so easy to set up 
and use, virtually anyone can give a 
professional, giitch-fiee presentation. 
Anywhere, 

With the lightweight MagnaByte 
6001, whatever appears on die 
computer screen is projected in 
thousands of crisp, rich colors 


through an overhead projector And 
you can still use your mouse or key 
commands to manipulate graphics, 
call tip different screens or type in 
new text All in brilliant 640 x 480 
resolution. 

Seeing is believing. Ask your 
AV dealer for a comparative demon¬ 
stration, For the Telex dealer nearest 
you, call 1-800-828-6107, 

Because if you can’t show it as 
well as you know it your presentation 
isn’t the only tiling that will suffer. 

© 1991 Tele'S tk>mr n Limcmwis, liv_ 


Compatibility: IBM and lBMn.onipatiblcs 
with VGA output; Macintosh IT and lil 


We understand how you feel when 
your presentation goes badly. 
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System Architect has the power to handle 
your most complex applications. And it's so 
easy to use, even beginners will be produc¬ 
tive in no time. 

Use such methodologies as 
DeMarco/Yourdon, Gane 
&r Sarson, Ward & Mellor 
(real-time). Entity Relation 
diagrams. Decomposition 
diagrams. Object Oriented 
Design (optional), State 
Transition diagrams, & 

Flow Charts. 

Create an integrated data 
dictionary/encyclopedia, 
and get multi-user support 
both with and without a 
network. 

Take advantage of such advanced features as: 
•Normalization * Rules & Balancing 

•Requirements Traceability •Network Version 

•Import/Export Capability • Custom Reporting 

•Extendable Data Dictionary •Auto Leveling 

Rely on a proven CASE product. System Architect 
has received rave reviews from the press and users, 
IEEE Software Magazine called System Architect "a 
useful, well-planned, affordable CASE took" CASE 
Trends found System Architect "to be extremely easy 
to use.,., with many features that are completely 
lacking in higher priced competitors." Toshiba found 



that "System Architect stood out from many other 
prospects because it had the best core technology." 
System Builder called System Architect "truly a price/ 
performance leader." 

Work in the Windows 3.0 
environment or OS/2 Presen¬ 
tation Manager (call for 
availability), and count on 
context-sensitive help. 

Stay within your budget. At 
$1,395, System Architect is 
quite affordable -- and it runs 
on almost any PC. 


Gall (212) 571 -3434 today for 
introductory 35% off optional 
Database Schema Generator. 

Supports DB2, Oracle, INGRES, OS2. Sybase, 
SOL Srvr f RDB, Progress, Paradox, SQL Base, 
AS40Q(SQL), XDB, and Informix._ 


POPKIN 

Software & Systems Inc. 

11 Park Place, NY, NY 10007 
Tel: (212) 571-3434 
Fax: (212) 571-3436 


Microsoft 

WINDOWS 



SystemArchited 


Supporting IBM's AD/Cycle 


System Architect toga is a trademark of Popkin Software & Systems Incorporated. Other 
product names used harem are far identification purposes only and may be trademarks of 
their respective companies. Price shown valid only for USA & Canada. Price and specifica¬ 
tions .subject to change without notice at the sole discretion of the company. Product delivery 
subject to availability, Please call for the name of the nearest international distributor. 
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TRIBUTARIES 
AND DELTAS 

Tracking software change in multiplatform environments 

RANDALL D. CRONK 


D espite the best efforts of the 
computer industry's many stan¬ 
dard-setters (official and unof¬ 
ficial), the world is still a dan¬ 
gerous place in which to write software. 
It is bad enough that there are still Hew¬ 
lett-Packard, IBM, DEC, Sun Microsys¬ 
tems, Silicon Graphics, Mips, and about 
a hundred or so other variations of Unix 
to contend with—there remain all the 
proprietary platforms, loo* Several rep¬ 
resent huge markets, and woe to the ven¬ 
dor who introduces exciting new features 
for the Macintosh now and asks its Unix 
and DOS customers to wait a year. 

The challenges of cross-platform de¬ 
velopment, however, do not affect just 
vendors, nor are they limited strictly to 
compatibility issues. By far, the biggest 
problem is code management. Anyone 
who has ever written more than one ver¬ 
sion of the same program knows the frus¬ 
tration of trying to make sure that bug 
fixes and updates are applied appropri¬ 
ately to all versions. Changes to the X 
Window System version of a Unix pro¬ 
gram may work in the DECwindows ver¬ 
sion of a VMS program, but not in the 
command-line version. The addition of 
TCP/IP to an E-mail application may af¬ 
fect different software modules for dif¬ 
ferent users, depending on whether they 
have Chipcom, Proteon, or some other 
hardware* 

For large development efforts, manag¬ 
ing code for applications that run on dif¬ 
ferent platforms can become very com¬ 
plex indeed. The definition of a platform 
can include not just the operating system 
and CPU hardware but also such things 
as database managers, communications 
servers, and math coprocessors. And 
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SEQUENTIAL-CHANGE MODEL 



Figure 1: The boxes indicate versions of the file. Each version is the immediate 
successor of the previous version. One or more logical changes are made between 
versions, and every version in the tree has a linear sequential history. 


these are only the technology factors. 
There are also nontechnology factors. 
These can include accounting rules, de¬ 
mographic preferences, legal require¬ 
ments, and distribution-channel restric¬ 
tions, Nontechnology factors often have 
a lot of influence on what features are 
implemented on what platforms. For ex¬ 
ample, a company might want to allow 
third parties to develop local variations 
of its DOS product in non-U. S. markets 
while developing all its Macintosh ver¬ 
sions itself. 

There can be as many different ver¬ 
sions of a program as there are ways to 
define users. You don't need to have too 
many versions before the potential for 
overwhelming complexity becomes dear. 
Every time a change is made, the follow¬ 
ing questions must be answered: 

* What versions are affected by the 
change? 

* How will the change be migrated to 
those versions? 

* What other code in each of those 
versions is affected by this change? 


ACTION SUMMARY 


Software revisions can turn 
your multiplatform comput¬ 
ing environment into a frus¬ 
trating tangle of conflicting 
code versions. The way to 
avoid the problems caused 
by revisions is to adopt the 
right approaches to manag¬ 
ing software in these environ¬ 
ments. 



• What else is affected (e.g., 

documentation)? 

• How are selected versions created 

from the software inventory? 

The last two questions raise issues that 
go beyond making certain that the cor¬ 
rect changes are successfully implanted 
in the right release. External dependen¬ 
cies (e.g., documentation) are also part 
of a software release. For example, if 
only the DOS version of a product feature 
is changed (say, to reflect the existence 
of a brand-new coprocessor chip), all the 
appropriate references must, obviously, 
be identified and changed in the docu¬ 
mentation * 

Finally, there is the issue of version 
creation itself. This can be more compli¬ 
cated than it might first appear. For ex¬ 
ample, who's to say that the latest ver¬ 
sions will always reflect the most recent 
changes? At some point, the developer 
may want to undo some prior changes for 
some of the platforms supported (e.g., 
because a function becomes available in 
hardware that was previously implement¬ 
ed in software). 

It is also possible that the vendor will 
want to institute a "reusable code” poli¬ 
cy. The company may adapt code from a 
previous version as a base for a new plat¬ 
form migration. That might happen if the 
most recent version supports one win¬ 
dowing system and a new target platform 
calls for another that is completely dif¬ 
ferent. Rather than use the existing win¬ 
dowing system as a development base, 
the developer may opt to start with the 
original command-line version of the 
product. Finally, the developer might 
want to create a completely new version 
of the software from the existing source 
code inventory. Rather than select an 
existing version and add changes, the de¬ 
veloper might want to simply select code 
out of the inventory and build a version 
from that. 


Wanted: A Good Code Manager 

The general practice of keeping track of 
multiple software versions is known as 
software-configuration management. A 
number of automated SCM tools exist, 
and each one addresses some or all of the 
crass-platform development issues. All 
SCM tools share certain features. For 
example, they all view software develop¬ 
ment as an incremental process in which 
any version equals a base version and the 
changes. All SCM tools also exploit the 
idea that less storage should be required 
to hold one release and the changes than 
to hold entire copies of all releases. Sav¬ 
ing storage space during product devel¬ 
opment, however, is not usually a major 
concern in muhiplatform development 
efforts. 

There are major differences among the 
various SCM tools. These differences 
broadly affect the tools' ability to cope 
with crass-platform development. The key 
differences center around the following 
issues: 

• whether the tool is file- or 

object-oriented 

• whether the tool represents changes 

physically or logically 

• whether the tool applies changes 

sequentially or selectively 

For all but the most simple design ef¬ 
forts, a system that captures change as an 
object rather than as a file of source code 
is better. Source files lack the ability to 
represent all the things that need to be 
managed in a complex cross-platform de¬ 
velopment effort. They can only include 
the physical code itself and the various 
name tags (e.g., the name of the file and 
the name of the version to which the file 
belongs). Some of the things that cannot 
be easily represented include platform 
dependencies, code dependencies,- and 
documentation dependencies. 

A better candidate for a change "con¬ 
tainer” than a file would be an abstract 
data type called a change set . Such an ob¬ 
ject can be defined to incorporate all the 
features that are meaningful to the crass- 
platform development process. 

A big advantage of using change sets is 
the ability to represent software changes 
as logical change rather than just physi¬ 
cal change. A logical change is what the 
change accomplishes (e.g., converting 
output to PostScript format). A physical 
change is the physical evidence that re¬ 
sults from the implementation of the logi¬ 
cal change (e.g., changes to source files, 
executables, and documentation). SCM 
tools based on files are only suited to 
deal with physical changes, and primar- 
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TRIBUTARIES AND DELTAS 


SELECTABLE-CHANGE MODEL 



Figure 2- The circles indicate changes. A version specifies a collection of selected 
changes. The diagram shows the change selections for V2.2 shown in figure 1 as 
though a single logical change were made between the versions. 


ily one kind of physical change at that; 
changes to the source code. A change ob¬ 
ject can just as easily capture changes to 
executable code, graphical data, imaging 
data, or documentation. 

Change sets can also have features 
called attribute tags, which allow them 
to be manipulated on the basis of abstract 
criteria. As an example, the developer 
could ask the SCM system to list all 
change sets that support a specific func¬ 
tion on a particular platform and that in¬ 
clude references to specific subroutines. 
Fundamentally, the benefit of express¬ 
ing change logically rather than physical¬ 
ly is that it conforms to how people 
think. People are more likely to under¬ 
stand a change called “Convert output to 
PostScript format” than a change worded 
“version 3.2 of File 123, version 5.1 of 
File ABC T and version 3.7 of File X YZ. ” 

The third criterion that differentiates 
SCM tools is the way they select software 
to be included in a version. There are two 
basic types of version-selection models: 
the sequential model (see figure 1) and 
the selectable-change model (see figure 
2). In the sequential model, the SCM 
tool is, in essence, an archiving mecha¬ 
nism for recording the sequence of file 
versions as they are generated. The fun¬ 
damental unit in the sequential model is 
the file version; changes are just bridges 
from one version to the next. 

In the selectable-change model, the 
changes are the fundamental unit. A ver¬ 
sion is, in effect, a collection ofchanges. 
Systems that use the selectable-change 
model are always implemented in a way 
that permits individual changes to be in¬ 
cluded or excluded independently of each 
other. 


The Sequential Model 

SCM tools that are based on the sequen¬ 
tial model are not really management 
systems; they are archival tools (i.e,, 
they select previously named versions), 
A previously named version is one that 
was created by making changes to an old¬ 
er named version, SCM lets you pull to¬ 
gether established versions from an in¬ 
ventory of source code files, not create 
new versions from the source code. 

There are a number of variants of the 
sequential model. They share the follow¬ 
ing fundamental assumptions: 

* The fundamental unit of 
specification is the version. 

* Changes are represented as the 
differences between an old version 
and its successor. 

* Each version (except the original 
base) has an immediate ancestral 
version. 

* The only versions recorded in the 
system are those that are read into it; 
these are the only ones that can be 
retrieved from the system. 

The simplest model is the linear se¬ 
quential model. In this model, the sys¬ 
tem records a sequence of versions, each 
being the successor of the one immedi¬ 
ately preceding it. Prior versions can be 
retrieved on demand, but only the latest 
version can be updated. The linear se¬ 
quential model is fundamental; in most 
development efforts, it represents the 
normal sequence of events. Files are usu¬ 
ally altered in a cumulative sequence 
of changes. SCM systems must be able 
to handle linear sequences of versions in 
a convenient manner. The fundamental 
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TRIBUTARIES AND DELTAS 


SCM-MOOEL IMPLEMENTATION STHATEGIES 

A comparison between the "manual ” model of control-divergent sources and the two structured models for SCM. 


Manual Sequential change Selectable change 


Elements managed 

Files 

Files 

Change*set objects 

Information 
available to 
developer 

Filenames 

Filenames 

File-version names 

Sequence of deltas that make up 
a file version 

Filenames 

Software-release names 

Changes that make up a release 

Files affected by a change 

Software changes 

Documentation 

Hardware platforms 

Releases 

Operating systems 

Relationships and dependencies among 
software routines 

Software 

Select an existing 

Select existing versions of all 

Select an existing release of the 

development steps 

file version 

needed 

whole system 

Create a new release by selecting desired 
change sets 

Product examples 

None 

SCCS 

RCS 

CMS 

Aide-deCamp 


problem with the linear sequential model 
is that it does not provide a good method 
of dealing with parallel versions. 

The branched sequential model is a 
natural generalization of the linear se¬ 
quential model. From a given version, 
you can create branch versions, each 
with its own linear sequence of versions. 
The versions recorded in a branched se- 
quential system form a tree of versions. 
All versions in the tree are retrievable, 
but only the version at the terminal nodes 
can be updated. Linear sequential and 
branched sequential models often use a 
simple version-numbering system for 
specifying versions* This is natural, be¬ 
cause it corresponds to the sequences that 
are recorded. DEC’S Code Management 
System is an example of a system that 
uses the branched sequential model for 
specifying names. 

The basic problem with the branched 
sequential model is that branches, once 
established, diverge and are never reunit¬ 
ed. This is not satisfactory; There are 
two major reasons for creating branches* 
The first is to create a parallel path of de¬ 
velopment that will later be merged into 
the main path* This is known as version 
merging. An example of this is when one 
development group works on a new re¬ 
lease of a product while another group 
maintains the current release. At some 
point, the old bug fixes must be merged 
with new functionality* 

The second reason for branching is to 
maintain parallel versions that have some 
specific difference (e.g., software that 
runs under two different operating sys¬ 
tems). A bug fix often must be moved 
across all software releases of a product* 


This is known as change migration. In 
both cases, there must be communication 
between branches, which the branched 
sequential model does not inherently 
provide. There should be, for example, 
some way to know which changes made 
in one branch should be applied to an¬ 
other branch* 

The Selectable-Change Model 

The selectable-change model leads to 
true management tools rather than sim¬ 
ple version-retrieval systems. The devel¬ 
oper has the option of selecting new com¬ 
binations of prior changes to produce 
previously unnamed versions. Given the 
additional capabilities of data-type ab¬ 
straction provided by an object-oriented 
change definition, the selectable-change 
model enables true cross-platform soft¬ 
ware management. Developers can mix 
and match their source code to corre¬ 
spond to virtually any combination of 
hardware, software, documentation, mar¬ 
keting, or other criteria* 

In this model, changes are created by 
comparing an old version of the file to an 
altered version. Each change receives a 
name. The changes are stored in such a 
way that each change set can be applied 
independently of the others. A version is 
specified by a list of changes to be ap¬ 
plied. In principle, if there are N changes 
in the system, any of 2 N possible combi¬ 
nations of included and excluded changes 
may be a version. Versions can be de¬ 
fined at any time, but a version name is 
not automatically created for each change 
added. The changes are treated as inde¬ 
pendent, selectable units of change that 
are not tied to a particular version. 


The major assumptions of the selecta¬ 
ble-change model include the following: 

■ The fundamental unit of 
specification is the change. 

* Versions are specified as collections 
of changes. This can be done 
implicitly or explicitly. 

* In principle, a change need not 
represent the difference between two 
versions* 

* Any combination of changes can be 
used to specify a version, even 
though the version so specified did not 
previously exist* 

These assumptions are not always ex¬ 
plicitly implemented in a particular sys¬ 
tem; however, they are implicit in the 
model. The only system with a full im¬ 
plementation of the selectable-change 
model is Aide-de-Camp from Software 
Maintenance and Development Systems. 
So-called update systems (e*g*, IBM Up¬ 
date, CDC Update, and Historian Plus 
from Opcode) ordinarily lack a good 
method for referencing and representing 
versions* The modern implementation of 
the Source Code Control System (SCCS), 
generally packaged with Unix, is an in¬ 
teresting hybrid system; operationally, it 
behaves like a sequential-change model 
system, although its underlying technol¬ 
ogy uses the selectable-change model. 

Model Implementations 

The table describes the implementation 
strategies for tools employing the se¬ 
quential-change and selectable-change 
models, along with specific product ex¬ 
amples. For purposes of comparison, the 
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TRIBUTARIES AND DELTAS 


GENERATION OF X CHANGE OBJECTS 
FROM MIT DISTRIBUTION 


XV2 

Distribution 


X VI 
Base 


Sun.MIT.2 

— 

Sun.MIT.I 

= 





SCO.MIT.2 

— 

SCO.MIT.1 

- 





DEG.MIT.2 

- 

DEC.MIT.1 

= 






Figure 3: A change set results from the difference between an existing version of the 
X files for each platform and the updated files provided in the MIT distribution 
version for that platform. 


manual model is also listed. This is the 
familiar scenario where the developer 
maintains various software versions as 
files in a directory. When selecting a 
version, the developer searches through 
the directory and picks out the proper 
files to be included in the release. Be- 
cause it is the manual model that all SCM 
tools were invented to improve on and re¬ 
place, no SCM products are listed in the 
manual category. 

Only the selectable-change model has 
been implemented as an object-oriented 
system. This makes sense: Files impose 
a sequential way of looking at data, and 
objects do not. The next feature on the 
table is information available to the de¬ 
veloper. This relates direcdy to whether 
change is represented in logical (i.e., 
abstract) or physical terms. If the data 
structures being managed are files, the 
system is limited to the kinds of informa¬ 
tion available in files (i.e., the names and 
contents of files). If the data structures 
are objects, a change can be associated 
with whatever information is meaningful 
to the developer. 

Next, the table lists what the developer 
does to build a release. Only in the ob¬ 
ject-oriented, selectable-change model 
does the developer have the option of de¬ 
fining a release as something other than a 
previously named version. Finally, the 
table lists product examples. 

How versions are built is a function of 
how versions and changes are represent¬ 
ed. The manual approach represents a re¬ 
lease as a number of complete program 


files that the developer selects, links, 
and builds as a version. There is no way 
to manage platform-dependent change, 
because there is no way to isolate these 
changes within files. Moreover, unless 
the developer uses a well-disciplined and 
robust naming convention, it may be dif¬ 
ficult to know which files go with which 
platforms or versions of platforms. 

Sequential-change models represent 
change as files: as complete source files 
and files of differences to source files. 
Only by creating an external naming ta¬ 
ble can developers equate these differ¬ 
ences with meaningful units of change 
(e.g., new functions or platform migra¬ 
tions). 

Defining change in terms of files also 
encourages the developer to represent 
multiple program versions within the 
same file. For example, Mips\ The San¬ 
ta Cruz Operation's (SCO), and Ultrix 
versions of a product would probably be 
contained in the same file on an SCCS 
system. To express the appropriate code 
on the appropriate platform, the develop¬ 
er will probably insert conditional state¬ 
ments in the code. 

The purpose of these conditional state¬ 
ments is to check to see on which plat¬ 
form the program will run and to “turn 
on" the parts of the program relevant to 
that platform. In essence, the developer 
implements a code management scheme 
in the source code. This approach also 
results in the developer always seeing all 
existing code variants every time a file is 
viewed, irrespective of the one version 


currently of interest. 

The object-oriented approach also uses 
the idea of deltas, except that in this case 
the deltas are not the objects that are be¬ 
ing manipulated by the developer. Del¬ 
tas, or collections of source code changes 
to a given file, are defined as features of 
a change set. Unlike deltas, change sets 
can include features other than source 
code (e.g., the author and date of the 
change, relevant documentation, soft¬ 
ware relationships and dependencies, 
and hardware relationships). These fea¬ 
tures can be used to collect and apply 
changes that are relevant only to specific 
platforms or other operating conditions. 

In contrast to deltas, change sets are 
not necessarily defined as the difference 
between two successive versions. Several 
change sets, or a single change set, can 
represent all changes that result in a new 
version. Several changes can also be tied 
together by a common attribute (e.g., a 
work-order number) and treated as a sin¬ 
gle object. This gives the developer the 
flexibility to handle change with varying 
degrees of granularity. 

In some instances, the developer may 
find it convenient to implement all the 
changes that define a new version with a 
single identifier. At other times, the de¬ 
veloper may find it necessary to examine 
or manipulate a particular part of the 
overall change (e.g., the new password- 
retry restriction). Not only can change 
objects that implement part or all of a 
named version be defined, but change 
objects that implement entirely new ver¬ 
sions can also be defined, including ver¬ 
sions that merge changes from several 
development paths. This means that once 
a feature has been implemented on one 
platform, it can be selected or deselected 
for other platforms as well. 

An Object Lesson 

A good application for an object-oriented 
SCM system would be if a company had 
to make updates to its many X-based 
products every time another X distribu¬ 
tion arrived from MIT. Every two or 
three months, MIT sends out a distribu¬ 
tion disk containing a complete directory 
for each X platform MIT supports. The 
directory includes a list of bugs fixed or 
changes made since the last distribution, 
but with no reference to files changed. A 
software company receiving the distribu¬ 
tion must integrate the changes into its 
own software releases for the various 
platforms it supports. 

In an object-oriented SCM environ¬ 
ment, the company would do this by 
comparing source files, identifying del¬ 
tas, and defining change sets containing 
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TRIBUTARIES AND DELTAS 


these deltas. As shown in figure 3, a 
change set results from the difference be¬ 
tween an existing version of X files for 
each platform and the updated files pro¬ 
vided in the MIT distribution for that 
platform. Although figure 3 shows the 
difference for each platform as a single 
change set, in practice there would prob¬ 
ably be many change sets, depending on 
the number of logical changes contained 
in the distribution for each platform. 
Each change set is also assigned appro¬ 
priate attributes (e,g., version number, 
platform, and feature name). 

The sum of all the change sets for all 
platforms could also be represented as a 
single change object. This collection of 
change sets, representing the new X fea¬ 
tures, can then be migrated to the com¬ 
pany's various platforms. 


As shown in figure 4, a new version of 
the software company’s products (Le., 
ones with the new X features) results 
from the application of the change sets to 
the existing version of each of the com¬ 
pany's products. For some platforms, no 
doubt, not only would the new change set 
have to be selected for a particular plat¬ 
form, but some prior changes, such as 
those from a previous X distribution, 
would also have to be deselected. 

Because the new code on the X distri¬ 
bution disk comes from outside the path 
of the company's own sequence of devel¬ 
opment, it cannot manage these changes 
using a sequentially oriented SCM sys¬ 
tem. The only alternatives are to hand- 
stitch (and later perhaps unstitch) the X 
code into its product—or else use objects 

to turn these changes on and off. . 

° continued 


APPLICATION OF X CHANGE SETS 
TO EXISTING PLATFORM-SPECIFIC PRODUCTS 




SCO VI 
(with old 
windows) 


SCO V2 



Change deselection 


/ 
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Figure 4 : A new version of the products built using X features results from the 
application of the change sets to the existing version of each of the products. 


CREATING PLATFORM-SPECIFIC PORTS 
USING CHANGE SETS 



Figure 5: A simplified model of a product port of generic files to Sun , SCO, and DEC 
platforms . 
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COMBINATION OF SINGLE- AND MULTIPLE-PLATFORM 
DEVELOPMENT WITH CHANGE SETS 




Generic 

base 


SCO 

V2 


SCO 

V2.1 


SCO 

V2.2 


Change 

deselection 


Change 

selection 


DEC 

V3.1 


Figure 6: Simultaneously developing software in two directions means that changes are made to successive versions of a product 
on each platform , and changes made to a product on one platform are migrated to products on other platforms , 


The benefits of an object-oriented ap¬ 
proach become even clearer in the X-up- 
date example when one remembers that 
the X-related changes are not the only 
kinds of changes likely to be happening 
to the product at any one time. Among 
the other types of changes that are also 
occurring simultaneously are ports to 
other platforms, as well as general prod¬ 
uct-feature innovations. 

Figure 5 shows a simplified model of a 
produet port of generic files to Sun, SCO, 
and DEC platforms. For purposes of il¬ 
lustration, the changes needed to turn the 
generic base into a platform-specific re¬ 
lease are represented as just a few change 
objects for each specific platform. 

Again, there might very well be many 
change sets associated with each logical 
change required for a platform migra¬ 
tion; however, all change sets could be 
linked to one object—and the number of 
change objects involved does not alter the 
basic methodology. For this company, 
changes have been organized into change 
objects so that a port is implemented by 
selecting the change set associated with 
the desired platform and deselecting any 
other port’s platform-specific changes 
that may have been present in the code. 


Figure 6 illustrates the process of de¬ 
veloping software in two directions at 
once. Changes are made to successive 
versions of a product on each platform, 
and changes made to a product on one 
platform are migrated to products on 
other platforms. Again, to keep the pic¬ 
ture simple, only a few change objects 
and a few releases are shown. Whether 
porting the product to other platforms, 
developing successive versions on the 
same platform, or importing external 
code, as with the previously mentioned 
case with X, changes are managed in a 
consistent and coherent way. Where soft¬ 
ware originates—or is used—does not re¬ 
strict the management process. 

The ability to move changes between 
development paths does introduce one 
complication not encountered in sequen¬ 
tial-change SCM systems—conflict. A 
conflict might be created when a change 
on one development path removes a sub¬ 
routine and a change on another path in¬ 
cludes the subroutine. If the two changes 
are merged into the same path, someone 
must review the changes to see that the 
conflict is resolved. 

Conflict can occur any time two devel¬ 
opment paths change the same file. For 


example, if file, list, mit is the list of 
files changed between MIT VI and MIT 
V2, and file.list.local is the list of 
files changed between local version VI 
and local version V2, then the intersec¬ 
tion of these lists consists of files to be 
checked for conflict. Even though no 
system has been invented that resolves 
logical conflicts automatically, an ob¬ 
ject-oriented system is ideal for iden¬ 
tifying situations where such logical con¬ 
flicts can exist. That is because it can 
sort changes by attribute (e.g., all the 
changes made to a release that reference 
the same subroutine or hardware device). 

Complexity issues such as conflict are 
more likely to occur in the multiplatform 
environment, where most software writ¬ 
ers work today. These are the kinds of 
issues that computer technology, espe¬ 
cially object-oriented technology, is par¬ 
ticularly well suited to address. It is iron¬ 
ic that software developers have waited 
so long before applying these techniques 
to their own work, ■ 


Randall D. Cronk is a Boston-based free¬ 
lance writer on computer technology and 
the industry. You can reach him on BIX 
do “editors , T ' 
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Whether you’re working to keep the space shuttle in orbit or analyzing complex census data, SPSS has 
the right statistical software for you. The same company that helps NASA get off the ground safely through 
problem-trend analysis, can help make your systems go with in-depth, easy-to-use software. Software 
that gives you the power to access, manage, analyze and present data. Software supported 

by the documentation and training that’s set the industry standard for over- --. 

25 years. Take off with SPSS, suppliers of statistical solutions j _ .1 . j 

to over 2 million users worldwide. Call 1(800)543-5835 or EI PI I ^ i-# 

FAX (312)329-3668. The sky’s no longer the limit. ^ | | _ j 


We're Making It Easier To Decide. 


\ 7!) 




Chicago - Washington. DC * Berlin ■ Chertsey, UK * Ghrinchcm. The Netherlands - Munich * New Delhi • Singapore - Sludttabn - Sydney ■ Tnfcyo * And Distributers WtHldwide Statistical Software For All Leading Computing Environments 
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COME TO MOSCOW! 


□ The ICF brings together people that influence and determine the major trends of information technologies ii 
the USSR and world-wide 

□ The ICF lets western companies obtain top-quality, first-hand information about the real and potential compute 
and software markets in the USSR 

□ The ICF provides Soviet computer professionals with better access to products and technologies from the res 
of the world 


Scheduled Speakers: 

* Philippe Kahn (Borland) 

* Jerry Kaplan (Go) 

* Greg Herrick (Zees) 

* Dick Williams (Digital Research) 

* Esther Dyson (EDventure Holdings) 

* Stewart Alsop (InfoWorld) 

* Ken Waach (Software Publishers 
Association) 

* Fred Langa 

* and others. 


Topics: 

■ Status of the USSR computer market; 
business opportunities 

• Future of PC market 

• Workstations market 

• Macintosh 

• UNIX applications 

• LAN policy 

• LAN practice 

• Windows and OS/2 market 

• Pen-based technologies 

• etc. 


If you’re a part of the emerging Soviet and east European computer industry, or if you want to learn more about doin 
business with that rapidly-growing market, you need to attend the Third Annual International Computer Forum! 


SAVE MONEY BY 
PRE-REGISTERING 

The registration fee covers access 
to keynotes, sessions, presentations, 
exhibitions, cultural programs, 

3 lunches and 3 receptions. 

Register before March 31, 1992 
and receive the special 
discount rate of Just US$760. 

After March 31. 1992 

the normal fee of US$840 applies. 


RESERVE YOUR 
EXHIBITION SPACE 

Price includes exhibition 
space Itself, labor for 
building the booth, power 
supply (220 volt. 50Hz), 
and furniture (tables, 
chairs, etc.). The fee Is 
US$3400 for each 9 sq.m. 
($2800 for the members of 
ICC). 


FOR MORE 
INFORMATION 

Contact the ICC at: 

Mall: 101813 USSR, 

Moscow, Proyezd Serova. 4. 

Fax/ phone: 7-095-921-094J2. 

MCI ID: 439-1034. 

Internet: levon@staff.lcc.msk.su. 
San Franclsco-Moscow 
Teleport: ICC. 


JUNE 15-18, 1992 

WORLD TRADE CENTER, MOSCOW, USSR 






The Cream. The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK 

BYTE WEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTEWEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


CUp Coupon Here 

-Xr - 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada). Your subscription to BYTEWEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don’t miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281] and charge to a major credit 
card or we'll bill you. 


bvte mm 



One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEWEEK offers a moneyhack guarantee if you are not completely satisfied. 


□ YES! Sign me up as a subscriber to the Cream of the Crop, BYTEWEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


□ MasterCard Q VISA 

Q Check enclosed Q Bill me 

Card# _ 

Exp._ 

Signature_ 


BVTEi 


One Phoenix Mill Lane 
Peterborough, NH 03458 




























































North A mer i ca m aste r di st ributo r: 


Brown-Wagh Publishing 


130D Knowles Drive Los Gatos CA 95030 


For your nearest dealer, call 1*800-451 0900 


Fax (408) 378 3577 


Outside North America, contact: 


Largest support of Multimedia, Music, Education. Entertainment & Productivity software under DOS and Windows 3.0 , 
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COMPUTE August 1991 

■ ...Creative Labs is now turning 
up the volume with the Sound Blaster 

o n a sin g l e card w ith additi on al 
mu l t i me dia fea tures t hr o wn in . , it has 
twin FM chips capable of creating 22 
individual voices, two DAOs for stereo 
voice and sound-effects playback, a 
stereo microphone jack, and a built-in 
stereo mixer that can adjust the 
volume of all your Sound Blaster audio 
sources (stereo DAG, stereo FM, 
microphone 3 stereo line-in, CD-Audio 
and PC internal speaker). 

The built-i n m ix e r m akes the 
Sound Piaster Fro fully compliant with 


Mi cro soft's M ult ime dia L e vel 1 
Ex tension s t o Windows , Multimedia 

software will be able to fade-in, fade- 
out and pan the various audio sources 
to create elaborate sound montages. 

The Sou nd B la s ter Fro i nc ludes 
a CD-ROM interface for either an 
internal or external CD-ROM player. 
There's also an internal connector for 
CD-Audio, The MIDI interface is 
compatible with the original Sound 
Blaster's MIDI interface but adds the 
MIDI time-stamp that's part of 
Microsoft’s new multimedia standard. 

All in all, the Sound Blaster Pro 
is chock-full of new features, vet it's 


fully compatible with its younger 
brother,'* 

Reprinled by pmmissiori of COMPUTE ©lUfti. 
COMPUTE Publications international Ltd 


Microsoft and Wfnd&ftS are registered Trademarks ol Mk; 
Corn and Ad Lib is a registered Trademark ol Ad Lib loe 
Sound eraser 15 a Trademark at Creative Labs. Inc. 


75 Ayer Rajah Crescent #02-04 Singapore 051 
Tel (65) 773 0233 Fax (65) 773 0353 


The pc sound standard 


The big question is t at a list price of 
$249.95, is the Sound Blaster worth the 
Investment? Yes, yes, a thousand times 
yes!!!" PC HOME JOURNAL 

How many "yes Hr would you give now 
that the Sound Blaster list price is reduced 
to $169.95! And you get: 

* DAC for digitized voice output 

* ADC for voice recording 

* 11-voice Ad Lib FM synthesizer 

* Full duplex MIDI interface 

* Joystick Port 

* Microphone amplifier 

* Power amplifier (4W per channel) 

* Bundled software: - Intelligent Organ 

• Talking Parrot - Voice Toolkit 

• SBTALKER * DR SBAfTSO 
■ Jukebox for Windows 3.0 

Sound Bfaster Micro Channel Version 
is also available. 


2050 Duane Avenue Santa Clara CA 95054 
Tel (408) 986 1461 Fax (408) 986 1777 


CREATIVE LABS, INC. 


1 1^4 |CREflTIVE TCCHHOLOgy PTE. UP 


You must have heard how SOUND BLASTER 
took the PC market by storm... 


Now the HURRICANE 


n ft’s the next-generation sound card 
and it is loaded! The operative word is 
"twice.” It has twice the sound 
channels (22) of the original Sound 
Blaster with twice the quality of sound 
in stereo, as weii as stereo DACs for 
digitized speech and sound effects," 
Computer Gaming World 

August 1991 


At a devastating price of $299.95 

and you get a "chock-full of features": 


With its associated software, it has 
quietly (no pun intended, but what the 
heck) become the standard sound system 
for advanced PCs/ 1 

Jerry PourneHe. BYTE June 1991 


Tel (408) 378 3838 


■ Stereo DAC for digitized sound output 

* Stereo voice recording from mic, CD or Line-in 

* Sampling rate 4KHz to 44KHz 

■ Stereo 2 2-voi ce F M m u s i c sy n t h es \z er 

* Stereo mixer with digital vo \u me controIs 

* MIDI interface with adaptor and cables 
4 BuilHnCD-ROMinterface 

4 Joystick Port 

4 Microphone AGO amplifier ^ - 

4 Power amplifier (4W per channel) [ JBk 
and loads of FREE bundled software: Ip 

4 MIDI Sequencer l ll|r 

‘ ProJntelligentOrgan 
4 VEDIT2 - Voice Editor & Utilities 
4 SBTALKER-text-to-speech 
synthesizer with DR SBAITS02 
4 Ta Iki ng Pa r rot - voi c e I n/ou t 
application. 

4 MMPLAY Multimedia Presentation 
4 CD music player - 

* Windows 3.0 DLL and 
sound applications 






























STATE OF THE ART 



LET THE SYSTEM 
DO THE PORTING 


New cross-platform operating systems are coming in the 1990s 


ELLEN ULLMAN 


F I 1 he operating system used to be 
the last place you would look for 
help in writing applications for 
M. multiple platforms. Traditional 
system software looked down deep into 
the iron. The operating system was part 
of the hardware—designed to comple¬ 
ment it, fix its limitations, and highlight 
its good features. The system software 
was like an iceberg: One-tenth of it was 
visible above the surface, and nine-tenths 
had a secret existence deep below. 

Suddenly, the operating system is cut¬ 
ting off its longtime relationship with 
hardware. Microsoft, SunSoft, the Ap¬ 
ple/1 BM alliance, The Santa Cruz Oper¬ 
ation (SCO), and other vendors of system 
software are falling over each other to of¬ 
fer portable operating systems (see the 
table). All these companies are promis¬ 
ing to deliver systems in the first part of 
the 1990s that will run on multiple pro¬ 
cessors using both CISC and RISC archi¬ 
tectures, 

A number of these new systems will 
offer full binary compatibility across 
microprocessors and some source code 
compatibility. Some will run programs 
designed for other application program¬ 
ming interfaces (APIs). But whatever the 
degree of portability, the new operating 
systems will free the developer from de¬ 
pendence on a single type of hardware. 
The idea of the portable operating sys¬ 
tem, which began with Unix, now seems 
to be everywhere. 

Vested Is as Vested Does 
Will the new portable operating systems 
solve the problem of cross-platform de¬ 
velopment? Not completely. System ven¬ 
dors aren’t going to make it easy to port 
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NEXT-GENERATION PORTABLE OPERATING SYSTEMS 

Operating systems that have been announced for the first part of the 1990s include four brands of Unix, one of Windows, 
and one altogether new breed of object-oriented system. The ideal of the portable, scalable operating system—which 
started with Unix—will live on into the next decade. 


Operating system 

Company 

Description 

Platforms 

Supported APIs 

Release 

Open Desktop 

The Santa Cruz 
Operation 

OSF/1 -based Unix 
with X/Motif user 
interface; ACE 
operating system 

Mips R300Q; 

Mips R4000; 

Intel 80x86 

OSF/1 Unix; Posix; 

DEC Ultrix; SCO 
Unix System v/386; 
SVR4 kernel 

Mid-1991 for Mips 
R3000/R4000 
(Open Desktop for 
Intel shipped 
January 1990) 

Power Open 

Apple and 

IBM 

IBM AJX with 

Apple and 
OSF/Motif user 
interfaces 

PowerPC RISC“ 
on machines 
from Apple and IBM 

AIX; Mac 

1993-1994 

Solaris 2.0 

SunSoft 

(Sun 

Microsystems) 

SVR4 Unix with 

Open Look user 
interface 

SPARC; Intel 60x86 

SVR4 Unix; 
on Intel platform 
oniy: DOS 
(emulation), 
Windows 3.0 
(emulation) 

First half 1992 

Taligent 

Taligent 
(Apple and 
IBM) 

Platform-independent; 
object oriented 

PowerPC RISC*; 

Intel 80x86; 
Motorola 680x0 

Mac; OS/2; 

AIX 

Mid-1990s 

Windows NT 

Microsoft 

32-bit, multitasking 
Windows; ACE 
operating system 

Mips R4000; 

Intel 80x86 

32-bit Windows; 

16-bit Windows 
(emulation); DOS 
(emulation); Posix; 
OS/21.3 and 2.0 

1992 

USL SVR4 
(ACE version) 

Unix Systems 
Laboratories 

The original portable 
operating system 

Mips R3000; 

Mips R4000; 

Intel 80x86 

Posix; SVR4; 
OSF/1 AES 

Second half 1992 


' single-chip version of RS/600Q 


applications between their own platforms 
and those of their competitors. Until 
clear leaders begin to emerge from the 
new operating-system pack, vendors will 
continue to have a vested interest in tout¬ 
ing the competitive advantages of their 
own systems. The code for Windows NT 
is not likely to translate into SCO Desk¬ 
top code, and Solaris applications prob¬ 
ably will not easily migrate to the Tal- 
igent object-oriented system. 


ACTION SUMMARY 


Operating systems coming in 
the early 1990s are being de¬ 
signed to run multiple types 
of programs on multiple pro¬ 
cessors. Developers writing 
applications for these new 
systems may be able to reach 


an unprecedented number of 
platforms with little or no 
porting effort. 



However, new portable systems will 
offer developers a chance to reach an un¬ 
precedented number of hardware plat¬ 
forms with a single version of source 
code. If you can run on every Sparcsta- 
tion and every Intel 386 and 486 ma¬ 
chine, why would you need to develop for 
any other platform? 

With the nascent Apple/IBM system, 
Taligent, your code could run on Macs, 
IBM RISC System/60OQs, and Intel ma¬ 
chines. If you choose SCO Open Desk¬ 
top, your code will run on every Mips 
R4000 machine and every Intel 386 and 
486. Why would you ever want to port 
again? 

Never have to port again? Just being 
able to hope for a utopian goal such as 
this is almost reward enough. Will the 
new portable systems make that goal 
possible? PH discuss some of the techni¬ 
cal advances that made possible the ad¬ 
vent of portable system software. 1 will 
look at the systems about to emerge over 
the next decade, the companies behind 
them, and the cross-platform strategies 
they are adopting. 

Why Portable Operating Systems? 
Why now? Why is there the sudden com¬ 
petition to offer multiple-processor oper¬ 
ating systems? The answer is that porta 7 


ble operating systems had to wait for two 
long-term developments. First came the 
need for more powerful desktop micro¬ 
processors. Then came the need for the 
desktop market to agree on the proper 
role of the personal computer’s operating 
system. 

Consider the evolution of the desktop 
microprocessor. Advances in chip design 
and integration have given us CISC and 
RISC chips with processing power un¬ 
imaginable in the days when CP/M and 
MS-DOS were born. Add to that factor 
the advent of cheaper memory and faster 
I/O channels, and suddenly desktop sys¬ 
tems can supply more cycles than you 
can possibly use when you are running a 
single program. 

Existing operating systems were cre¬ 
ated during a period of scarce system 
resources. At that time, traditional sys¬ 
tem software was based on the idea of 
limitations—in processor cycles, mem¬ 
ory, and I/O channels. Developers of op¬ 
erating systems had to devise a way to 
dole out resources to hungry programs— 
the third-world model of needy processes 
and not enough goods to go around. 

Scarcity—The Mother of Invention 

During the bad old days of “legacy sys¬ 
tems,” what differentiated one operating 
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system from another was its approach to 
the condition of scarcity. Memory was 
chopped up into regions or segments, 
fixed or variable, real or virtual. Process 
sor cycles were scheduled by time slicing 
and round-robins and so on. 

Some systems could handle only one 
task at a time; some, only a fixed number 
of tasks; some, a variable number. And 
applications were not shielded from the 
particularities of these internal designs. 
The API was little more than a set of calls 
that directly reflected the architecture of 
the underlying operating system. 

At that time, a traditional system took 
its name and flavor from the set of design 
solutions chosen by its developers. MVS 
(Multiple Virtual System), VM (Virtual 
Machine), and VMS (Virtual Memory 
System) are but a few of the classical op¬ 
erating systems that were named for the 
type of architecture they used. To see 
how things have changed, consider the 
names of forthcoming systems—Open 
Desktop, Windows, Taligent, and So¬ 
laris. None of these monikers even at¬ 
tempts to describe an operating-system 
design solution, except perhaps to hint at 
the heady and slightly misleading idea of 
openness. 

Then prevalent resource rationing ap¬ 
plied to the operating system as well as to 
the applications it had to support. Kept 
busy loading programs, allocating mem¬ 
ory, keeping track of registers, and so 
forth, the operating system had little time 
left over for extra services. Operating 
systems and hardware had to work in 
concert as tightly tuned and tightly re¬ 
lated mechanisms. 

As hardware became more powerful, 
the operating system began to offer more 
services to support applications. Like 
any other program, system software can 
take on more than basic housekeeping 
tasks. User input support, graphics dis¬ 
play, interapplication communication, 
even object linking—all these services 
are now seen as essential operating-sys¬ 
tem work. 

Now, sitting atop powerful proces¬ 
sors, the modem operating system not 
only can offer more services, it can also 
afford to abstract those services: The 
system can present memory, devices, 
and user inputs as metaphors, not ma¬ 
chines. With many more processor cy¬ 
cles available, the system can absorb the 
overhead of abstraction without signif¬ 
icantly degrading its performance. In 
other words, the operating system can 
begin to present itself as a truly virtual 
machine. It can interact with the hard¬ 
ware below the surface, all the while 
offering an entirely different face to 


the application program. 

The more powerful the hardware, the 
less the application has to be aware of it. 
The operating system, freed from squeez¬ 
ing every last drop of performance from 
the hardware, can pay more attention to 
the application. The API is no longer a 
by-product of system design; it is the rea¬ 
son for the system design. It’s as if the 
iceberg has flipped over: The operating 
system has begun to spend less time look¬ 
ing down and more time looking up at its 
client programs. 

Agreement on the Role of 
the Operating System 
We hear little argument among vendors 
these days about what an operating sys¬ 
tem should be—their lists sound almost 
interchangeable. Just about all system 
vendors, it seems, will support multi¬ 
tasking, symmetric multiprocessing, 32- 
bit addressing (at least), a flat memory 
model, and virtual memory. Every sys¬ 
tem will have a GUI, and there will be 
support for networking and distributed 
processing. Systems will be event driven 
and will have interprocedure communi¬ 
cations mechanisms and some form of 
object-linking scheme. 

Even the look and feel of the ne w oper¬ 


ating systems is beginning to converge. 
All the new systems present themselves 
to the user as desktops filled with icons 
and palettes. Point and dick, copy and 
paste, drop and drag—by now almost 
everyone knows how to perform these 
operations. 

Generally speaking, this convergence 
in operating-system features (see the 
screen) helps users, operating-system 
designers, and applications developers. 
Users can carry their experience from 
one system to another, no longer con¬ 
fronted with that terrible blank screen 
waiting for input. Operating-system de¬ 
signers, freed from having to reinvent the 
wheel, can concentrate on applications 
services and portability strategies. And 
developers inherit the extra work being 
performed by the operating system. 

Notice that this agreement about oper¬ 
ating systems is only occurring on ma¬ 
ture platforms. Don't look for portable 
operating systems yet on palmtops, hand¬ 
held computers, and pen-based systems. 
In those arenas, hardware standards are 
still emerging, and resource scarcity— 
especially scarcity of power—is still a 
major factor in system design. For now, 
where machines are portable, system soft¬ 
ware is not. 

continued 
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Get Inside WINDOWS! 


TM 


Microsoft 

WINDOWS 


Debug Windows at the systems level! 


Soft-ICE/W takes you inside Windows! Debug and explore with 
power and flexibility not found in any other Windows debugger! 
Soft-ICE/W allows you to debug at the systems or applications 
level or simply iearn the inner workings of Windows. 




CodeView for 
Windows users 


• Debug VxD's, drivers and interrupt routines at source level 

• Debug interactions between DOS T&SR's and Windows Apps 

• Debug programs in DOS boxes 

• Display valuable system information 

(from the total memory occupied by a Windows application, to the 
complex Internal structures of Windows) 

SofHCE/W uses the 386/486 architecture to provide break point 
capabilities that normally require external hardware, Nu-Mega, 
which pioneered this technology with the introduction of its 
award winning Soft/ICE for DOS, now gives Windows program^ 
mers the some debugging power.,, and still at a software price . 

Own the debugger that combines the best "view" of Windows 
internals with the most powerful break points of any software 
debugger. 


See what you're debug<jin<j 
without flash 

CV/1 version 2,0 runs CodeView In a 
graphics window letting you see 
CodeView and the program screen 
at the same time. If you're spending 
more than 10 minutes a day in your 
debugger you should be using CV/1. 

* Runs CodeView on any monitor that 
supports Windows. ~ 

* No more "Flfp-Swap-FfastT, 

Step through code without the 
annoying flash. 

* Small Window Mode shrinks the 
debugging window to a few tines 
of source. 


Soft-ICE/W. . . Only $ 386 


CV/1 v2.0... $ 129 


Call (603) 889-2386 
fax (603) 889-1135 


P.O. Box 7780 

Nashua. NH 03060-7780 U.S.A. 



RISK = NULL 

30 DAY 

MONEY-BACK GUARANTEE 


MICROSOFT WINDOWS IS A REGISTERED TRADEMARK OF MICROSOFT COHP. Soft-IC E/W AND CV/1 ARE TRADEMARKS OF NU-MEGA TECHNOLOGIES. INC. 
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Microsoft makes sure 
you fly realistically It’s up to 
you to fly responsibly 

So you get an urge to 
buzz the Golden Gate Bridge. 
Okay. You can ignore the 
FAA-but not the crosswinds. 
Because in the world of 
Microsoft*’ Flight Simulator® 
4.0, everything that happens 
is true to life. 

_ _ Banking, climbing or 

dodging thunderheads,your plane responds with perfect realism 
to your every move. Plus, you have 100,000,000square miles of 
land to fly over. And four planes to choose from: a Cessna, a Lear 
Jet, a sailplane, or a dogfighter’s dream-the Sopwith Camel. 
Ask your Microsoft dealer about PC Flight Simulator. 
Take it into the air. And 

find out what they really mean MMZ ^ g- • 

by “the wild blue yonder.” IVIlUfl/MIfl 



J. .WitTint/? am! tkt Ukrttafl Attfri Jr* ffgiifrrrrt trmhmatla uf Micnisaft Corporal 
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ACE Initiative: Deuce or Joker? 

In April 1991, 21 companies affiliated 
and announced the formation of the Ad¬ 
vanced Computing Environment (ACE) 
initiative. At the onset of this liaison, the 
computing world was overwhelmed with 
the idea of unprecedented software por¬ 
tability across two processors and two 
operating systems, available from multi¬ 
ple hardware and software vendors. Then 
reality set in. 

Once there was time to look more 
closely at what ACE was offering, it was 
clear there would be no magic portability 
pill. The group had chosen to standard¬ 
ize on two operating systems, a Unix sys¬ 
tem called Open Desktop, from SCO, 
and a new version of Windows from 
Microsoft, to be called Windows NT (for 
New Technology). 

Each of these systems would run on 
two architectures, the Mips R4000 RISC 
chip and the Intel 386/486. However, al¬ 
though each system would be portable 
across hardware platforms, ACE would 
not even address the question of a porting 
strategy between the two operating sys¬ 
tems. In other words, the two operating 
systems would be competitors, not porta¬ 
bility partners. 

To further complicate the picture, a 
dissident group within the initiative was 
protesting the choice of SCO's OSF/1- 
based version of Unix. The self-pro- 
claimed Apache Group within ACE was 
fighting for a System V release 4.0 
(SVR4) version of the Unix operating 
system in place of, or along with, the 
SCO system. 

As of this writing, ACE has agreed to 
add support for the SVR4 kernel, and 
Unix Systems Laboratories has joined 
the ACE group. This ACE support for 
SVR4 may mean the first step toward a 
merged Unix API, or it may mean more 
intense competition within ACE over the 
future of Unix. USL intends to supply its 
own 41 ACE-compliant” operating sys¬ 
tem, placing itself toe-to-toe with SCO, 

ACE, as it turned out, was really a 
deuce. The group of 21 had chosen two 
of everything: two 44 standard” operating 
systems, two competing versions of 
Unix, two microprocessors, and, as was 
later announced, two standard hardware 
buses. There would be not one applica¬ 
tions binary interface, but two—one for 
RISC architectures and one for CISC ar¬ 
chitectures, The initiative would not de¬ 
liver on the tantalizing promise of 
shrink-wrapped applications able to run 
on all “ACE-compliant” hardware. Ac¬ 
cording to Richard Treadway, manager 
of the Western Software Laboratory at 
DEC and an ACE participant, there 


might be “incompatibilities” between 
the hardware platforms, even within op¬ 
erating systems. 

Reviewing the ACE portability road 
map, it was soon clear that developers 
wishing to write applications for all 
ACE-compliant hardware would need 
four compilers and two architecturally 
incompatible versions of source code. 
They would need source code for Win¬ 
dows NT and for SCO Desktop, as well 
as compilers for Windows NT on Intel, 
Windows NT on Mips, SCO Desktop on 
Intel, and SCO Desktop on Mips. This is 
portabil ity? Is ACE a joker? 

To be fair to ACE, the portability 
benefits of the initiative should be looked 
at one operating system at a time. A cer¬ 
tain amount of cynicism is unavoidable 
when you look only at the hoopla of the 
overall announcement involving multiple 
processors, software vendors, and hard¬ 
ware manufacturers. 

But, putting aside the political compli¬ 
cations, you can see that ACE is offering 
developers competition in the very area 
that will benefit them: cross-platform 
operating systems. Two very different 
operating systems, SCO and Windows, 
are competing for precedence across the 
CISC/RISC divide. This competition can 
only be good for developers. 

What follows is a roundup of the new 
cross-platform operating systems due in 


the first part of the 1990s, starting with 
the two ACE offerings. 

SCO Open Desktop 

SCO's version of Unix for the Intel 386/ 
486 platform quickly became a popular 
system environment. As an example of 
the burgeoning success of SCO Unix, a 
recent survey of the members of Uni- 
Forum, a Unix users organization, re¬ 
ported remarkable growth in the use of 
the SCO system. Between 1990 and 1991, 
use of SCO Unix went from somewhere 
in the “other” category to second in 
overall use among UniForum members, 
ahead of SunOS and second only to Unix 
System V. 

SCO no doubt hopes to find the same 
response to its version of Unix for the 
Mips R4000 platform. SCO Open Desk¬ 
top for Mips will allow developers who 
have switched to SCO Unix to follow 
their operating system to the RISC plat¬ 
form. Open Desktop for Mips will offer 
source code compatibility with Open 
Desktop for Intel-based applications and 
with applications written for SCO/Unix 
System V/386. In addition, SCO Desk¬ 
top offers binary compatibility with DEC 
Ultrix systems. 

SCO describes the Open Desktop as 
consisting of three components: operat¬ 
ing-system services, networking ser¬ 
vices, and the GUI. According to reports 
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New, affordable video frame grabber 
for IBM computers. ComputerEyes/RT 
includes everything you need to 
capture high-resolution 8- or 24-bit 
color (or 8-bit gray scale) Images from 
any standard composite or S-video 
source in real time. 

VGA and Super-VGA compatible. All 
popular file formats are supported. 

Call today for more Information and 
free demo disk. 

Other versions available for IBM PC 
and Macintosh from under $250. 

Digital Vision, Inc 

270 Bridge St, Dedham, MA 02Q2S 

(617) 329-5400 

To order call (800) 346-0090 


Wew 

24-Bit 

Color Video 

Frame 

Grabber 

For Under 

$600. 


Digital Vision 


COMPUTEiEITEhS™ 



u^rndave 

lets you have your screen in a flash 


The simplest arid most intuitive screen printing.. Works in mono, 
screen capture program is now gray, and 16 to 16 million colors, 
available for Microsoft Windows. Retds and writes BMP, DIB, TIE 
Many options available including PCX, GIF, and EPS. Also available 
freehand capture and single-key for OS/2 Presentation Manager. 


ORDER NOW! SATISFACTION GUARANTEED! 


TO ORDER: 1-800-522-4B24 

or f-514-489-3007 



Dynalink Technologies he. P.O.Box 593. Beaecmsfield (QC) Canada H9W 5V3 


from SCO, the kernel of the Open Desk¬ 
top is based on OSF/I technology. 

The system incorporates technology 
from USL’s System V/386 release 3,2* 
The operating system is compatible with 
multiple standards for the Unix system, 
including the following: X/Open Porta¬ 
bility Guide Issue 3, Posix 1003,1; Posix 
1003.2; Posix 1003.4 (draft); FIPS 151- 
1, OSF Application Environment Speci¬ 
fication; System V Interface Definition 
Issue 2; and System V Interface Defini¬ 
tion Issue 3. 

The networking component, like the 
core operating system, will support 
multiple standards. The SCO system will 
support TCP/IP, Sun's Open Network 
Computing (ONC), Microsoft’s LAN 



32-bit operating 
system that uses a 
flat-memory model. 



Manager for Unix Systems Client Sup¬ 
port, Simple Network Management Pro¬ 
tocol Agent support for network admin¬ 
istration, and, as specifications are 
finalized, Open Software Foundation’s 
Distributed Computing Environment. 

The SCO Open Desktop graphical in¬ 
terface uses the OSF/Motif window man¬ 
ager and is based on the X Window Sys¬ 
tem 11 release 4 standard. When you 
start up the system, you see a desktop 
showing icons of available programs and 
services. You can use drop-and-drag op¬ 
erations to execute interactions among 
applications. For example, you can drag 
text from a word processor to an E-mail 
program to send a memo* 

The desktop will also include some 
form of encapsulation of programs and 
data, a feature known as object linking. 
At the first demonstration of the system, 
given last October at a Mips event in San 
Francisco, SCO announced that opening 
a file could start up the application that 
had created the file (e,g., opening a text 
file could start the word processor)* 

This encapsulation feature hasn’t been 
demonstrated as of this writing, nor has 
SCO literature described the mechanism. 
However, given the competition with 
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What do you need to 
bring in a 400-ton, five- 
story jetliner? Nerves. Skill. 
And the Microsoft® Flight 
Simulator® Aircraft & Sce¬ 
nery Designer. 

Add it to our Flight 
Simulator 4.0, and you’re off 

_ __ on the most realistic flight 

experience this side of a PC. Y>u ge t a Boeing 747400, complete 
with computerized flight display You can also try out a Piper 
Archer, a Beechcraft Starship or a seaplane. Fly them stock, 
or push the envelope and modify them to your own speca 
See a Microsoft dealer. 

Because now it's possible to buy 

excitement. In the jumbo size. IRmi C 
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Microsoft, which has made much of Ob¬ 
ject Linking and Embedding in its Win¬ 
dows product for Intel, progra m/data en¬ 
capsulation is sure to be a must-have 
feature for SCO. 

Windows NT 

Windows NT has its history in the tor¬ 
tured relationship between Microsoft 
and IBM. The two companies jointly be¬ 
gan working on a new graphical 32-bit 
operating system to replace DOS on Intel 
platforms. That new operating system 
was supposed to be OS/2 2.0 with Pre¬ 
sentation Manager. Then something hap¬ 
pened. According to Microsoft, its Win¬ 
dows 3.0 sold about 2.75 million copies 
in its first seven months on the market. 

Microsoft, finding its fortune in the 
Windows platform, began parting ways 
with IBM. After months of rumors and 
confusion, the two companies announced 
their separate plans. IBM would work on 
OS/2 2.0, and Microsoft would take on 
OS/2 3.0. In a short time, though, Mi¬ 
crosoft abandoned ail pretense of work¬ 
ing on any operating system called OS/2. 
The company began referring to its new 
system software as portable Windows , 
then as Windows New Technology. With 
the announcements of the ACE initiative 
and the Mips R4000, the issue was set¬ 
tled once and for all: Microsoft's new op¬ 
erating system would be Windows New 
Technology, or NT. 

Windows NT is a grown-up form of 
the popular Windows 3.0 environment. 
The familiar graphical interface is there, 
but the system is no longer just a pretty 
task switcher for DOS. Windows NT is a 
32-bit operating system with support for 
preemptive multitasking, multithread¬ 
ing, and symmetric multiprocessing. It 
uses a flat-memory model with a pro¬ 
tected paged-memory design. The speci¬ 
fications include certified security and 
support for the 16-bit Unicode character 
set, which will enable the system to sup¬ 
port non-Roman alphabets. 

But the design of Windows NT had to 
be more than that of an advanced operat¬ 
ing system with a graphical interface. To 
save its investment in its current user 
base, Microsoft had to build into NT an 
upward migration path from the current 
Windows 3.0 and DOS platforms. The 
company approached the problem by 
turning to a microkernel approach, a 
technology used in the Mach operating 
system developed at Carnegie Mellon 
University. A layered system—consisting 
of a microkernel, privileged processes, 
protected subsystems, and applications— 
lets the operating system run on multiple 
processors and support multiple APIs. 


Windows NT concentrates the core of 
its system services in a microkernel, or 
the NT Executive, as Microsoft calls it. 
This kernel, which consists of 50 KB of 
compiled code, contains the machine-de¬ 
pendent portion of the operating system, 
including support for thread dispatching 
and multiprocessor synchronization. The 
kernel is rewritten for different proces¬ 
sors. It serves as the native portion of the 
system, isolating machine dependencies 
from other more machine-independent 
operat i ng-sy stem ser v ices. 

Above the NT Executive layer are the 
privileged-mode extensions—processes 
such as device drivers, file systems, and 
LANs, which have direct access to hard¬ 
ware resources and file-system services. 
For example, Microsoft is implementing 
LAN Manager, its PC LAN software, as 
a privileged process. 

The protected-sub systems layer is the 
component that makes NT capable of 
supporting multiple APIs. Protected sub¬ 
systems run as separate “fire-walled” 
tasks (i.e,, they cannot cause one another 
to crash), each supporting a different API. 

Microsoft plans to provide three sub¬ 
systems: Windows, OS/2, and Posix. 
The Windows subsystem will support 32- 
bit Windows programs, 16-bit Windows 
programs (via emulation), and DOS pro¬ 
grams (also via emulation). The OS/2 
subsystem will run OS/2 1,3 and 2.0 pro¬ 


grams. The Posix subsystem will run 
programs adhering to the Unix standard 
1003.1. Because subsystems are imple¬ 
mented as separate tasks and NT is a 
multitasking operating system, the three 
protected subsystems can run simulta¬ 
neously. For the user, this means Win¬ 
dows NT can run multiple types of pro¬ 
grams (e.g., Windows, DOS, Posix, and 
OS/2) at the same time. 

The outermost layer of the NT system 
is the application. Applications are seen 
as clients of the protected subsystems. 
Clients issue requests for system ser¬ 
vices, which are passed to the appropri¬ 
ate subsystem for handling. In this sense, 
NT uses a remote-procedure-call model 
between the client application and the 
server subsystem. 

The final shape of Windows NT is not 
yet clear. The system will run all those 
applications, but how much interaction 
will be permitted among them? Will you 
be able to cut and paste or drop and drag 
between Posix and Windows programs 
or between OS/2 and Windows? And 
what about networking support? NT has 
provided the structure for networking (in 
the privileged-mode extensions layer), 
but company literature describes the ex¬ 
tensions as "a very general architecture” 
that “can be used by vendors of other net¬ 
working services.” It appears that net¬ 
work implementations will provide the 
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proverbial third-party opportunities, and 
may therefore come sometime later than 
the operating system itself. 

SunSoft Solaris 

Sun Microsystems has been nearly syn¬ 
onymous with SPARC, The company de¬ 
signed the SPARC RISC architecture and 
led the efforts to manufacture and license 
the standard* Then, in February 1991, 
Sun announced it would become the par¬ 
ent company for three subsidiaries, each 
one chartered to succeed on its own. Sun¬ 
Soft, the new system-soft ware subsid¬ 
iary, must have looked with great longing 
at the enormous installed base of Intel 
machines* In September 1991, the com¬ 
pany announced Solaris (see the figure), 
a Unix operating environment that would 
run on both Intel 80x86 and SPARC plat¬ 
forms* 

Solaris 2*0, due out in the first half of 
1992, will be the cross-platform version 
of the Solaris 1.0 operating system cur¬ 
rently available for SPARC* The entire 
operating environment will be portable, 
from developer tools to operating system 
to user interface to desktop accessories. 
Solaris 2.0 will offer the developer the 
advantage of a completely symmetrical 
development environment across CISC 
and RISC architectures. The source code 
is carried to the other platform, and, us¬ 
ing the same tools as were used on the 
original platform, the program is recom¬ 
piled, 

Solaris is based on SunOS 5.0, an 
SVR4 version of Unix. The system has 
support for multitasking, multithread¬ 
ing, and symmetric multitasking* Like 
most Unix systems, Solaris provides ex¬ 
tensive networking support, including 
ONC and the beginnings of Project DOE 
(for Distributed Objects Everywhere), a 
network-transparent object-messaging 
facility under joint development with 
Hewlett-Packard, 

The Solaris user interface will employ 
a new version of the Open Look X Win¬ 
dow manager. You will be able to per¬ 
form drop-and-drag and cut-and-paste 
operations among applications running 
anywhere on the network. And, unlike 
other Unix systems, Solaris is prepared 
to run “foreign” programs: Solaris 2.0 
on the Intel platform will provide DOS 
and Windows emulation, and you will be 
able to cut and paste between DOS /Win¬ 
dows applications and Unix programs* 

Apple/IBM PowerOpen 

In 1991, just before the Fourth of July, 
Apple and IBM stunned the computer in¬ 
dustry with the announcement of a tech¬ 
nology partnership. Among the several 


SOLARIS’S LAYERED 
ARCHITECTURE 



The layered architecture of Solaris 2.0 
from SunSoft. Microsoft also describes 
its Windows NT system as "layered. " 


facets of this momentous agreement was 
a relatively prosaic element: a partner¬ 
ship on a new joint version of the Unix 
operating system, later dubbed the Power- 
Open system. 

The PowerOpen system, due in 1993 
or 1994, will combine IBM's AIX ver¬ 
sion of Unix with Apple's Macintosh 
user interface* In addition, the system 
will support the OSF/Motif user inter¬ 
face; you will be able to choose between 
the GUIs* 

PowerOpen will run existing applica¬ 
tions for both the Mac and AIX, giving 
you access to applications that previously 
required a distinct architectural choice. 
The combined Apple/IBM system will be 
Unix with a friendly face, and it will of¬ 
fer access to all those friendly Mac appli¬ 
cations* As described by Apple president 
Michael Spindler, PowerOpen is de¬ 
signed to be a “Unix for the many.” 

PowerOpen will run on the new Power¬ 
PC RISC processor, a single-chip ver¬ 
sion of IBM's RISC System/6000 chip 


set, which both Apple and IBM will use 
in their machines. Designed for one pro¬ 
cessor, PowerOpen is therefore not tech¬ 
nically a cross-platform operating sys¬ 
tem, as are the others discussed here. 

Although PowerOpen will run on only 
one processor, it will provide the first 
unified development path that crosses the 
previously trackless Apple/IBM divide. 
The system will represent the first joint 
effort of two companies whose differ¬ 
ences have been nearly religious in char¬ 
acter* It is in the ecumenical spirit of 
PowerOpen that I characterize it as a 
cross-platform system. 

Apple/IBM Taligent 

The most ambitious piece of the new 
partnership between Apple and IBM is 
their joint venture to build a new object- 
oriented operating system. This operat¬ 
ing-system venture is also the most un¬ 
certain part of the agreement. Not due 
until the mid-1990s, the new operating 
system is still mostly promise and pro¬ 
motion. 

What is really known about this most 
ballyhooed of ventures? Apple and IBM 
will form a new 350-employee company 
called Taligent. Taligent will build a 
“platform-independent” object-oriented 
operating system. The system will be de¬ 
signed as a cross-platform operating sys¬ 
tem, running multiple types of programs 
on multiple processors. As it is now de¬ 
scribed, Taligent will run Mac, OS/2, 
and AIX applications on PowerPC RISC, 
Intel 80x86, and Motorola 680x0 proces¬ 
sors* 

However, little is known about the de¬ 
tails of the Taligent system, and even less 
about how the two companies will solve 
their technical and business differences. 
The final shape of Windows NT is not yet 
clear. It will be difficult, if not impossi¬ 
ble, for Apple and IBM, opposites in cor¬ 
porate culture, to learn to work together* 
Industry representatives wonder how 
Taligent will merge the technical contri¬ 
butions of these two competitors. 

Taligent had its origins in what ap¬ 
peared to be just one more unpromising 
IBM technology partnership. The an¬ 
swers to the questions concerning this 
new effort may lie in the history of the 
joint venture. 

In September 1990, IBM announced 
the formation of Patriot Partners with 
Metaphor Computer Systems, a Moun¬ 
tain View, California, software com¬ 
pany. Patriot was to build a cross-plat- 
form software development environment. 
At that time, IBM already had two un¬ 
successful partnerships under its belt. 
The company had licensed NextStep but 
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had done nothing with it, and the rela¬ 
tionship with Microsoft on PC operating 
systems had already gone sour* No one 
expected the alliance with Metaphor to 
be any different. 

Yet Patriot Partners went on to become 
one part of Taligent. Shortly after the an¬ 
nouncement of the Apple/IBM alliance, 
IBM acquired Metaphor, and with it the 
work done by Patriot, Patriot, renamed 
Constellation to avoid association with 
the now-famous Patriot missile system, 
would become IBM's contribution to the 
Apple/IBM joint operating-system ven¬ 
ture. Apple would contribute its nascent 
object-oriented operating system, code- 
named Pink. 

Looking at the two technical contri¬ 
butions to Taligent—Constellation and 
PinL—you can predict a few things about 
the new operating system to be offered by 
Taligent. Although there is no assurance 
that Taligent will represent a blending of 
these two technologies, Pink and Con¬ 
stellation should provide clues about the 
directions Apple and IBM consider im¬ 
portant. 

Constellation was designed to be a 
component-software platform. Using the 
metaphor of machine tools, the compo¬ 
nent-software model sees applications as 
assemblies of replaceable pans. Just as 
the pieces of one machine can be taken 
and reused in another machine, compo¬ 
nent software is made up of individually 
made parts that can potentially be re¬ 
combined to build a new application. 

Developers would write small, highly 
focused programs—the components. The 
Constellation platform would provide the 
mechanisms for assembling the compo¬ 
nents, protecting some of the assemblies 
from being disassembled (for program 
copyright protection), and letting users 
and vendors freely recombine some as¬ 
semblies to construct new applications 
out of existing ones. 

The entire Constellation platform was 
supposed to be portable. As first de¬ 
scribed in March 1991, Constellation 
would run on OS/2 2.x, AIX, GSF/Unix, 
PenPoint, the Mac (depending on the ca¬ 
pabilities of System 7.0, which had not 
been released at that time), and 32-bit 
Windows. 

The Pink operating system has been 
shrouded in mystery. All we know for 
sure is that the system is object-oriented. 
From remarks concerning the design of 
portable systems made by Edward Birss, 
senior vice president for object-based 
systems at Apple, you can assume that 
cross-platform design was part of the 
work done on the system. Pink is said to 
consist of about 1 million lines of code, 


the result of years of effort at Apple, 

If Taligent represents a merging of 
these two technologies, you can expect 
an operating system that uses an object- 
oriented model from top to bottom, from 
the API to the GUI. Above a small, ma¬ 
chine-dependent kernel, user- and sys¬ 
tem-interface services are likely to be 
implemented as object classes. Programs 
will be similarly object-oriented. Code 
will consist of objects, and the programs 
themselves will also be objects—coars- 
er-grain objects, or components. The 
user interface will provide mechanisms 
for encapsulating the objects, or, in Con¬ 
stellation's parlance, the assembling 
components , 

On the other hand, there is no assur¬ 
ance that Apple and IBM will accomplish 
any significant amount of technology 
sharing. Reports coming out of the two 
companies tell of Apple engineers 1 low 
regard for Metaphor software and of Ap¬ 
ple employees' unwillingness to work di¬ 
rectly for the former president of Meta¬ 
phor, David Liddle. The reported 
discord bodes ill for Taligent as a busi¬ 
ness and as an operating system. We will 
have to wait and see—probably until 
sometime around 1995. 

Will Programming Get Easier? 

The operating systems of the next decade 
will probably consist of four versions of 


Unix, one of Windows, and one altogeth¬ 
er new breed. The new systems will do 
more work for the developer* They will 
put cross-platform design where it right¬ 
fully belongs: in the system software. 
The new operating systems will provide 
an extensive range of user-level services 
(e.g., interapplication communication, 
object linking, and distributed comput¬ 
ing). 

But nothing is free. As system soft¬ 
ware takes on more work, it also be¬ 
comes more complex* Although solving 
many problems for developers, the new 
systems will also introduce new levels of 
complexity. 

Programming environments are grow¬ 
ing ever more complicated* Meanwhile, 
user expectations grow. The future of 
software development includes a pro¬ 
gramming environment with many more 
layers—software is expected to do more 
work more quickly. Operating systems 
will accomplish more, but no one is 
promising that, as a result, programming 
will become any easier. For program¬ 
mers, somehow, the degree of difficulty 
remains a constant. ■ 


Ellen Uliman is a software engineer and 
senior consultant with Ideation in San 
Francisco, CA . She is a BYTE consulting 
editor. You can reach her on BIX as 
“ullman . ” 
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Cross-Platform Application 
Development Tools 

Crres-platform application development makes it possible for you to take the outcome of your work on one system and use it in a noncompatible environment 
Some companies are in tbe process of developing IndustriabstrengifT applications that will include tbe benefits of both visual 

programming and object-oriented reusability. 


Ahsflft Corp, 

(MacFORTRAN IttAux) 

2781 Bond St. 

Rochester Hilh, MI 48309 

(313) 853-0050 

fax: (313) 853-0108 

Clrdv 11 66 on Inquiry Card. 

Bawamba Software, Inc. 

(Multiplatform Compatibility 
Package) 

150 East Olive Ave,, Suite 203 
Burbank, CA91502 
(818)843-1627 
fax: (818) 843-8364 

Circle 1167 on Inquiry Card. 

CAC1 Products Co. 

(ModSint II) 

3344 North Torrey Pines Court 
La Jolla, CA 92037 
(619)457-9681 
fax: (619)457-1184 
technical support: 

(619) 455-6300 

Orel* 1166 on Inquiry Card. 

CYMA 

(Cause 2.0) 

1400 East Southern Ave. 

Tempe, AZ 85282 

(800) 292-2962 

(602) 831 -2607 

fax: (602) 345-5703 

Circle 1T 69 on Enquiry Cord. 

Dalcon Computer Systems 
(U-BASIC) 

1222 16th Ave. $ 

Nashville, TN 37212 

(615) 321-9000 

fax: (615) 321-5944 

Circle 11 70 an Enquiry Card. 

Digit alk, Inc. 

(Look&Feel Kit) 

9841 Airport Blvd, 

Los Angeles, CA 90045 
(800) 922-8255 

(213) 645-1082 
fax; (213) 645-1306 

Circle 1171 on Inquiry Card. 

Dimension Software Systems, Luc, 
(FieeForm7j) 

1717 Walnut Hill Lane, Suite 104 
Las Colinas, TX 75038 

(214) 580-1045 
fax; (214) 580-0794 

Circle 1172 on Inquiry Card. 


Exsys, Inc. 

(Exsys Professional 3.0) 

1720 Louisiana Blvd. NE h 
Suite 312 

Albuquerque. NM 87110 
(505) 256-8356 
fax: (505) 256-8359 

Orel* 17 73 on Inquiry Card. 

Falcon Software, Inc, 

(cD 

P.O. Box 200 
Wentworth, NH 03282 
(603)764-5788 
fax; (603) 764-9051 

Circle 1174 on Inquiry Card. 

Graphic Software Systems, Inc. 

(Graphics Development Toolkit) 

9590 Southwest Gemini Dr. 

Beaverton, OR 97005 

(503) 641-2200 

fax: (503) 643-8642 

Circle 1175 on Inquiry Cord, 

Gupta Technologies, Inc. 

(SQL Windows) 

1040 Marsh Rd., Suite 200 

Menlo Park, CA 94025 

(415) 321-9500 

fax; (415)321-5471 

Circle 1176 on Inquiry Card. 

ImageSaft, Inc. 

(CommonView) 

2 Haven Ave. 

Port Washington, NY 11050 
(800) 245-8840 
(516)767-2233 
fax: (516) 767-9067 

Circle 1177 on Inquiry Card. 

Information Builders, Inc, 
(Levels 2) 

1250 Broadway 

New York, NY 10001 

(800) 969-4636 

(212) 736-4433 

fax: (212)967-6406 

Circle 1178 on Inquiry Cord. 

Informix Software, Inc. 

{Infbrmjx-4GL 4,0, 

Informix - ESQL/C) 

4100 Bohannon Dr. 

Menlo Park, CA 94025 

(800) 438-7627 

(415) 926-6300 

fax: (415) 926-6593 

Circle 1179 on Inquiry Card. 


Interactive Systems Corp. 
(Architech Application Series) 
2401 Colorado Ave., 

Third Floor 

Santa Monica, CA 90404 
(800) 346-7111 
(213)453-8649 
fax: (213) 828-6453 

Circle 1180 on Inquiry Cord. 

Ithaca Software 
(Hoops 2.22) 

1001 Marina Village Fkwy. 
Alameda, CA 94501 
(510)523-5900 
fax: (510) 523-2880 

Circle 1101 an Inquiry Card. 

Knowledge Systems Corp. 

(KSC Change Manager 1.0) 

114 MacKenanDr , Suite 100 

Cary, NC 27511 

(919)481-4000 

fax; (919) 460-9044 

Circle 1102 on Inquiry Card. 

Manx Software Systems, Inc. 
(MS-DOS-Macintosh Cross) 

P.O. Box 55 

Shrewsbury, NJ 07701 

(800) 221-0440 

(908) 542-2121 

fax: (908) 542-8386 

Circle 1103 on Inquiry Card. 

Meta Software Corp. 
(Design/OA 2.6) 

150 Cambridge Park Dr. 
Cambridge, MA 02140 
(617) 576-6920 
fax: (617)57643519 
technical support: 

(203) 222-9087 

Circle 1184 on Inquiry Card. 

Microsoft Corp. 

(Visual Basic) 

1 Microsoft Way 

Redmond, WA 98052 

(800)426-9400 

(206) 882-8080 

fax: (206)883-8101 

Circle 1185 on Inquiry Card. 

Mortice Kem Systems, Inc. 
(MKS Make) 

35 King St, N 
Waterloo, Ontario, 

Canada N2J 2W9 

(800) 265-2797 

(519) 884-8861 

fax; (519) 886-8619 

Circle 1186 on Inquiry Card. 


Neuron Data 
(Open Interface) 

156 University Ave, 

Palo Alto, CA 94301 

(415) 321-4488 

fax: (415)321-3728 

Circle 1187 on Inquiry Card, 

Oracle Corp. 

(SQL*Forms 3.0) 

500 Oracle Pkwy. 

Redwood Shores, CA 94065 

(415) 506-7000 

fax: (415) 506-7200 

Circle T188 on Inquiry Card, 

Pa replace Systems 
(Smalltalk) 

1550 Plymouth St. 

Mountain View, CA 94043 

(800) 822-7880 

(415)691-6700 

fax: (415) 691-6715 

Circle 1189 on Inquiry Card. 

Pnrsytee, Inc, 

(MultiTool) 

245 West Roosevelt Rd., 

Building 9, Unit 60&61 

West Chicago, 1L 60185 

(708) 293-9500 

fax: (708) 293-9525 

Circle 1190 on Inquiry Card. 

FeerLogjc, Inc. 

(Pipes Platform 3.0) 

555 Dc Haro St, 

San Francisco, CA 94107 

(300) 873-7927 

(415) 626-4545 

fax: (415) 626-4710 

Circle 1191 on Inquiry Card. 

Pixar 

(Developer's RenderMan Toolkit 3.2) 
1001 West Cutting Blvd. 

Point Richmond, CA 94804 

(800) 937-3179 

(510) 236-4000 

fax: (510)236-0388 

Circle 1192 on Inquiry Card, 

The Progenl Corp, 

(Micro-GLE) 

3150 Holcomb Bridge Rd, NW. 
Suite 220 

Norcross, GA 30071 
(404) 840-7550 
fax: (404) 840-7907 

Circle 1193 on Inquiry Card . 
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Add a diskette drive without 
horsing around inside your com¬ 
puter — just plug Backpack into 
your parallel port! Connect 
your printer to the Backpack 
drive. No tools. No hassles. 

No interface cards. 

Backpack works with IBM 
and compatibles including 
PCs, XTs, ATi, P$J2s r PS/1 i r and 
laptops. It's available in 5.25" 



and 3.5 H and comes complete 
with everything you need. So 
don’t hone around inside your 
computer, add on external 
drive the easy way-plug 
in a Backpack! Hard Disk 
models and tape backup 
available soon. 

IVHon Solutions 

Computer Products 

B2W UrKdhHwr.OtKolbJL 60115 
B15'7M-34U Fra 754-2928 



KEYBOARD PROTECTOR 


Merritt Computer Products, 

5565 Red Bird Center D r., Suite ] 50 ■ Dallas, 
(214] 339-07S3 ■ FAX [214) 339-13 


Protects ^ 
while yotfv s-' 
type! 


Remains in Place while you use your computer. 
Avoids Costly Repairs. Protects delicate electronics 
from dust spills, smoke, ashes, staples. 

Soft, Flexible, retains normal keyboard feel. 
Washable, Durable High-Tech Polymer lasts years. 
Hundreds of Models, SafeSkin is available for most 
PCs, laptops, workstations and clone keyboards. 
Office ■ Home ■ Factory * Classroom » Laboratory 
List Price $29.95. Please call or write for free color 
brochure. Dealer inquiries encouraged. 


QCAD Systems, lac. 

(QParser+) 

1164 Hyde Ave, 

San Jose, CA 95129 

(408) 72743884 

fax; (408) 727-6105 

Circle 1194 on Inquiry Card. 

Raima Carp, 

(db Query 2.20) 

3245 146th Place SB, Suite 230 
Bellevue, WA 98007 
(800) 327-2462 
(206) 747-5570 
fax: (206) 747-1991 
technical support; 

(206) 562-2622 

Circle 1195 on Inquiry Cord. 

Ryan McFarland Corp. 

(RM/COBOL-85 6.0) 

8911 Capital of Texas Hwy. N 

Austin. TX 78759 

(800) 762-6265 

(512) 343-1010 

fax; (512)343-9487 

Circle 1196 on Inquiry Cord. 

SBT Corp. 

(SBT Developer's Platform) 

1 Harbor Dr. 

Sausalito, CA 94965 

(415) 331-9900 

fax: (415)331-1951 

Circle 1197 on Inquiry Card- 

The Small Computer Co., Inc. 
(filePro Plus 4.0) 

41 Saw Mill River Rd. 

Hawthorne, NY L0532 
(800) 847-4740 
(914)769-3160 
fax:(914)769-3653 
technical support: 

(914) 769-2150 

Circle 1198 on Inquiry Card. 

Software Translations, Inc. 

(B-Tran/B+J 

1114 Lost Creek Blvd., 

Suite 350 

Austin. TX 78746 

(512)327-6001 

fax: (512) 327-6005 

Circle 1199 an Inquiry Card, 

Sybase, Enc. 

(Open Client) 

6475 Christie Ave. 

Emeryville, CA 94608 
(800) 879-2273 
(510) 596-3500 
fax: (510)658-9441 
technical support: 

(510)596-3555 

Circle 1200 on Inquiry Card. 

TGV, Inc. 

(XV iew for VMS) 

603 Mission St. 

Santa Cruz, CA 95060 

(800) 848-3440 

(408) 427-4366 

fax: (408) 427-4365 

Circle 1201 on Inquiry Card. 


Tigre Object Systems* Inc. 

(Tigre Programming 
Environment 1.6) 

3004 Mission St., Suite D 

Santa Cruz, CA 95060 

(408) 427-4900 

fax: (408) 457-1015 

Circle 1202 on Inquiry Cord. 

TPS Publishing, Inc. 

(PS Menu. PS Net, PS Lock) 

25 South Livingston Ave., 

Suite A 

Livingston, NJ 07039 
(800) 777-2663 
(201)740-1750 
fax; (201) 740-9118 

Circle 1203 on Inquiry Cord. 

Unify Corp, 

(Accell/SQL for Oracle RDBMS) 
3901 Lennane Dr. 

Sacramento, CA 95834 
(800) 328-0073 
(916) 928-6400 
fax: (916)928-6406 
technical support: 

(916) 928-6433 

Circle 1204 on Enquiry Card. 

Via International Corp. 
(Via/DRE) 

8000 Tower Crescent Dr., 

Suite 290 

McLean. VA 22182 
(703) 761-4920 

Circle 1205 on Inquiry Card. 

Windstar Corp. 

(WindCode) 

475 Cochrane Dr., Suites 2^3 
Markham, Ontario, 

Canada L3R 9R4 

(416)479-6621 

fax: (416)479-6086 

Circle 1206 on Inquiry Card. 

The WNDX Corp. 

(WNDX GUI Development System) 
1550 Eighth St. SW, Suite 305 
Calgary, Alberta. 

Canada T2R 1K1 

(403)244-0995 

fax: (403) 244-1039 

Circle 1207 on Inquiry Card. 

XVT Software, Inc. 

(XVT-Design, XVT Extensible 
Virtual Toolkit 2.0) 

180030th St., Suite 204 

Boulder, CO 80301 

(303) 443-4223 

fax: (303) 443-0969 

Circle 1208 on Inquiry Cord. 


Inclusion in the resource guide 
should nor he taken as a BYTE 
endorsement or recommenda¬ 
tion. Likewise, omission from 
the guide should nor he taken 
negatively. The information here 
was believed to be accurate at 
the time of writing , but BYTE 
cannot he responsible for 
omissions, errors, or changes that 
occur after compilation. 
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HASP 

The 

Professional 

Software 

Protection 

System 


See us at 


HANNOVER MESSE 

Ej CeBIT '92 

WEH-Cefllmm Burn - Infarnrarinn - Tfllrkomnninikolimi 

13. - 20. MARCH 1992 



Australia Conlab Ply. Ltd,, Tel: 3 8985685, Fax: 3 8995759 

Belgium Akkemmns inti, bvba, Tel: 3 2338826, Fax: 3 2315438 

Czechoslovakia ATLAS Ltd., Tel+Fax: 2 821280 

Denmark SC Metric a/s, Tel: 42 804200, Fax; 42 804131 

France Logidata IniL. Tel: 50707375, Fax: 507531-M 

Germany CSS GmbH, Tel: 201 74970, Fax: 201 748644 

Greece LTnibrain SA, Tel: 1 6465195, Fax; 1 6423648 

Holland Akkemians Automatised ne BV, Tel: 45 241 t i-i, Fax: 45 245515 


Aladdin is a world leader in the field of software 
protection. During the last six years we have helped 
thousands of software producers in more than 40 
countries to protect their software. 

TM 

The HASP system is based on advanced 
ASIC (Application Specific Integrated Circuit) 
components and sophisticated encryption 
algorithms. State-of-the-art engineering ensures full 
protection of your software with no hassles 
for your customers. 

HASP plugs are designed for the IBM PC & PS-2 
families and their compatibles, as well as for 
Apple-Macintosh computers. Full software support 
is provided for dozens of languages and compilers 
under DOS. OS/2. WINDOWS-3, SCO XENIX, 
SCO UNIX 386, A1X, PHAR-LAP, and AUTOCAD. 

NetHASP™ the latest addition to the HASP family of 
software protection systems, makes it possible to 
activate a protected program from several stations 
in a network using only one plug. 

NetHASP works both on Novell networks and on 
those based on the NET-BtOS protocol, and it can 
therefore be used on almost any LAN. 

To learn more about why so many professionals 
have chosen HASP, please contact: 


/^ALADDIN 

X KNOWLEDGE 

V X SYSTEMS LTD. 

15 Beit Owed St, TeFAviv, Israel 
P.O.Box: 1 1141 TekAvtv 61110, 
Td: 972-3-5375795 
Fax; 972 35375796 

In North America: 

ALADDIN 

SOFTWARE SECURITY 

306 Weymouth St.. 

Dix Hills, NY 13746, USA 
Tel: 800-223 4277, 516-586 2845 
Fax: 516-586 i 1602 

Circle 13 on Inquiry Card. 

Italy Partner Data S.r.L, Tel: 2 33101709, Fax: 2 347564 

Korea HaniJ System Inc, Tel: 2 5639161-5, Fax: 2 5538079 

New Zealand The Training Solutions Co., Tel: 4 66 w 1-4, Fax; i 697190 

Poland Systhena Tel: ()6l 45065, Fax: Of>l 324134 

Portugal Fururmatica Ida., Tel: 1 4116269, Fax: 1 4116277 

Spain PC Hardware, Tel: 3 2493193, Fax: 3 3337497 

Switzerland Opag Lnfonmdk AG, Tel; 6l 7112245, Fax: 6l 7115355 


©Aladdin Knowledge Systems Ltd. 19B5-1991 Design: Han Peeri 






SOLUTIONS FOCUS /Database Libraries 


DATABASE 

BUILDING 

BLOCKS 


A database library 
lets you custom>craft 
your own database 
applications, but you 
must be ready to 
roll up your sleeves 

RICK GREHAN, BEN SMI 
AND JON UDELL 


tions builder. You also face speed and size considerations. Running a full-blown 
dBase or FoxPro environment, for example, can place significant memory de- 
mands on the workstation. Database development libraries let programmers draw 
on the flexibility and power of standard programming languages such as C, 
C++, and Pascal. Essentially, you buy a database engine: a collection of routines 
for creating and manipulating databases that you'd rather not have to write your¬ 
self. Some libraries actually Include source code, so intrepid programmers can 
incorporate only those routines they actually need. If your target application only 
searches a database, why force it to carry around routines for inserting and 
deleting? 

In this review, we examine seven software database engines. All provide what 
we call “low-lever 1 access to database files via function calls you make from a C 
or C++ program. Additionally, all the packages can operate in multiuser envi¬ 
ronments, either on networks or under Unix. The packages that include libraries 
for DOS and DOS-based networks are Btrieve 5.10 Developer’s Kit from Novell, 
CodeBase 4.2 and CodeBase++ 1.05 from Sequiter, db_Vista 3.20 from Raima, 
and Paradox Engine 2.0 from Borland. The two entries for Unix are db_Vista in 
its Unix incarnation and c-tree Plus 6.0 from FairCom. 


S ometimes prepackaged applications 
don't cut it. Sometimes you really 
have to get inside a database to forge 
that program you are not able to buy 
off the shelf. Or perhaps your department 
requires an application that demands the 
kind of control you can get only from a 
carefully crafted C program. Maybe it is 
essential for you to be able to display 
graphics on-screen side by side with data 
fetched from a database: Just try doing 
that in dBase. 

In-house programming often requires 
that the programming staff produce on- 
demand applications with an intricacy not 
easily achieved with a database applica- 



204 BYTE- JANUARY 1992 


PHOTOGRAPHY RICHARD LAYBQURM © T992 







ACTION SUMMARY 



BVTE 

■ WHAT DATABASE LIBRARIES DO 

These libraries give programmers 
low-level access to database files. 

■ LIKES 

For programmers looking to wrap 
on application around a database, 
these packages provide the only 
real alternative to building a 
database application from 
scratch, 

■ DISLIKES 

The low-level access that these 
products provide makes them 
powerful but difficult to master. 

■ RECOMMENDATIONS 

If you're already using dBase to 
manage your databases, 
CodeBase 4.2 or CodeBase*+ 

1.05 will let you keep your files 
while integrating specialized 
database applications into your 
workplace. Otherwise, db-Vista 
3.20 is a powerful package that 
you can run under DOS, Unix, 
NetWare, and most PC-based 
networks. 



How Low Is Low? 

We should be careful here about the term 
low-level— it’s easy to misinterpret it in 
the multilevel realm of database pro¬ 
gramming, Some Structured Query Lan¬ 
guage (SQL) programmers may think 
that Clipper is a low-level environment, 
while Clipper programmers may view 
carefully tolling a database written en¬ 
tirely in C as low-level programming. 
Using a database library like the ones re¬ 
viewed here places you somewhere be¬ 
tween a Clipper programmer and a poor 
soul building a database system in C 
from scratch. 

As its name implies, a database li¬ 
brary provides you with a collection of 
functions that you can link into a pro¬ 
gram* Generally, these functions give 
your program access to two kinds of 
files: data files and index files. Data 
files consist of the information stored in 
your database. Typically, a data file 
looks like a series of fixed-length records 
composed of fields. 

Certain fields within a record are 
unique for that record and specify the 
route by which the record will be ac¬ 
cessed. For example, in a database of 
student records, the social security num¬ 
ber of each student is unique. There will 
be reports to run that require access to 
student information via the SSN, Such 
unique fields are referred to as keys , and 
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DATABASE LIBRARIES 


Database Glossary 


B-tree A data structure that is espe¬ 
cially suited for manipulating a large 
collection of keys on secondary storage 
devices. The B-tree derives its name 
from its treelike structure of pointers, 

field A member of a row that holds a 
data value associated with an attribute. 

index A collection of keys, usually 
stored in a disk file. The keys within an 
index are embedded in some data struc¬ 
ture that facilitates rapid searching, in¬ 
serting, and deleting. Such data struc¬ 
tures can include hash tables, binary 
trees, and B-trees. 

ISAM (indexed sequential-access 
method) An ISAM system lets you ac¬ 
cess records within a file in either in¬ 
dexed or sequential fashion. Indexed ac¬ 
cess is a form of random access: You 
specify a value for a field, and the sys¬ 
tem fetches one or more records that sat¬ 
isfy that specification. Sequential ac¬ 
cess means that you can access records 
in ascending or descending order based 
on the value of a field. In both cases, it's 
understood that the target fields are key 
fields. 

join A merging of records from two or 
more tables to create a resulting table. 
The merge is usually guided by a com¬ 
mon field. 


keys are typically kept in a separate file 
called an index file. 

Inside an index file, keys are arranged 
in one of several structures that permit 
rapid insertion, deletion, and retrieval. 
Often this data structure is a B-tree, a 
kind of elaboration on the binary tree, A 
data-record pointer is associated with 
each key in the index file. (For more on 
B-trees, see “Trees 'n Keys/' January - 
March 1989 BYTE.) 

Many database libraries provide func¬ 
tions that distinguish between key fields 
and other fields. Such functions are nec¬ 
essarily aware of the relationship be¬ 
tween keys in the index files and data in 
the data files. You need only call a rou¬ 
tine that searches for any record with a 
particular field matching a particular 


key A data quantity composed of one 
or more fields from a record. A key’s 
value is often unique. Keys are kept in 
an index, and each key usually has an 
attached data pointer that leads to the 
associated data record. 

rollback The act of returning a data¬ 
base to some previous state, usually on 
the failure of a transaction. 

row Physically, a row is usually a rec¬ 
ord in a data file. Logically, a row is 
one horizontal member of a table: a col¬ 
lection of fields. 

table Usually, a collection of rows all 
stored in the same logical file. In some 
cases, a table also includes any indexes 
associated with the data, 

transaction A collection of operations 
on a database whose processing is con¬ 
sidered to be atomic. That is, if any op¬ 
eration within the transaction fails, all 
operations fail, and the database is re¬ 
turned to the state it was in prior to the 
execution of the first operation (see 
rollback). 

union The process of combining speci¬ 
fied rows from two tables into one table. 


value. The library routine will search the 
index for the matching key, fetch the 
data pointer, and use that to retrieve the 
associated record from a data file. 

Programming with a database library 
requires not only that you map out key 
fields but also that you be intimately fa¬ 
miliar with the internals of your records. 
In many cases, you are working at the 
level of C structures. Some packages 
help you maneuver through the internals 
of a record with collections of “field¬ 
handling” routines that can manipulate 
various data types. Once you have speci¬ 
fied the layout of a record, the field-han¬ 
dling routines let you extract from or 
store into the record such things as 
strings, dates, numbers, and sometimes 
specialized datatypes, such as currency. 


Elaborate database operations famil¬ 
iar to SQL users (e.g , Joins and unions ; 
see “Database Glossary" at left for defi¬ 
nitions of these and other terms) must be 
constructed manually if you're using a 
database library. A database library pro¬ 
vides record-at-a-time access; hence, 
any database-wide activity, such as a 
join, turns into a loop that must examine 
each record in the member data files. 
However, there's a universe of database 
activities for which record-at-a-time ac¬ 
cess is sufficient. Point-of-sale order 
entry, reservations tracking, and inven¬ 
tory searching represent three good 
examples. 

To test the database libraries, we de¬ 
veloped a simulated inventory system 
complete with a parts table, a suppliers 
table, a salesman table, and an orders 
table. We developed programs to run the 
same tests on each package (for details 
about the performance tests, see the text 
box “Racing the Engines” on page 210), 

Besides giving us a handle on the per¬ 
formance of each package, developing 
our inventory application enabled us to 
uncover the important similarities and 
differences among the libraries. We have 
given a blow-by-blow features list in the 
table. More subjective analysis follows. 

Btrieve 5,10 Developer’s Kit 

Most of the packages we examine here 
are strictly libraries of code; Novell's 
Btrieve is the exception. Btrieve is a 
record manager that can be either a DOS 
TSR program (for single-user DOS ap¬ 
plications) or a combination of a server- 
based record manager and workstation- 
based Btrieve requesters. In the single- 
user configuration (which we tested), 
the record manager is a TSR that hooks 
interrupt vector 7B hexadecimal. In a 
server-based scenario, each workstation 
runs a Btrieve requester TSR that redi¬ 
rects calls to the record manager running 
on the network server. The server-based 
record manager is implemented as a Net¬ 
Ware loadable module (NLM), which is 
included with NetWare 386. 

The Btrieve Developer's Kit helps you 
build client applications for the Btrieve 
record managers. For $595 you get the 
DOS TSR version of the Btrieve man¬ 
ager; source code files for building inter¬ 
faces to Btrieve for high-level languages 
such as C, BASIC, and COBOL; and sev¬ 
eral utility programs for things like file 
repairs and crash recovery. 

Btrieve's design has two advantages. 
First, the single-user manager and the 
server-based managers both look the 
same to client applications. You can 
write a Btrieve client application using 
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YESTERDAY 

WAS 

TOMORROW 


Are you waiting until tomorrow for a system 
board that was available yesterday? 

There is a better way. MICRONICS. 


Time is ticking away... OEMs, 
Systems Integrators, VARs, 
and end users, it's the same 
for all. 

No Product —No Business! 

If you’re waiting for your 
system board vendor to 
supply you with the latest 
system boards, go ahead and 
put your feet up on your 
desk... you might as well do 
something while your 
competition is taking your 
business away! 

Yesterday, Micronics 
customers were shipped the 
latest 80486SX, and 80486 
EISA system boards. In fact, 
we ship thousands of 
advanced technology system 
boards a month with less than 
a 1% failure rate. 


Our reputation for high 
quality and superior design 
has made our customers the 
price/performance industry 
leaders in fully compatible 
system products. 

Along with being EISA/ISA 
standard compatible, our 
products are designed to be 
compatible with Novell, 
UNIX and other platforms. 

Micronics’ leadership in 
advanced technology can be 
seen in our ability to provide 
new architecture 
breakthroughs, such as local 
bus architecture , and 
80486 multiprocessors in 
our product lines. 

We even have a new program 
to certify 32-bit EISA peri¬ 
pheral cards to run with our 
EISA system boards! 


You don’t find this kind of 
support anywhere else. 

Micronics customers are 
capturing marketshare now. 

So can you. 

Call us at 1-800-659-5901. 



COUFUTIAU IMC 


232 E. Warren Avenue 
Fremont, California 94539 
15101 651-2300 
FAX 15101651-5612 
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DATABASE ENGINE FEATURES 


All packages support at least C programming in the DOS environment L Many support a variety of languages and 
environments, from VMS to Microsoft Windows. (• = yes; O — no.) 



Btrieve 5,10 
Developer's 

Kit 

CodeBase 

4.2 

Code¬ 
Base ++ 

1,05 

e-tree Plus db-Vista 

$.0 3.20 

Paradox Engine 

2.0 

Company 

Novell 

Sequiter 

Sequiter 

FairCom Raima 

Borland 

Price 

$595 

DOS: $295 

Unix: 1495 

$295 T 

S595 Single-user DOS: $895 

Multiuser DOS, 

$1295 

SCO Unix: $1895 

$495 

Languages supported 

C, Pascal, BASIC, 
COBOL, others 

c,e++ 

C++ 

C C,C++ 

C. C++. Pascal 

Operating environments 

DOS, Windows, OS/2 

DOS, Windows, 
OS/2, Unix 

DOS, Windows 

DOS, Unix, DOS, Windows, VMS, Unix 

Macintosh System V and BSD 4 2 

DOS, Endows 

Networks supported 

NetWare 

Any PC-based 

LAN 

Any PC-based 
LAN 

Any PC-based or NetBIOS. Unix 

Mac LAN 

Any PC-based LAN 

Source code 

O 

• 

• 

m 4 

Q 

Variable-length records 

• 


*> 

• • 

O 

Key compression 

• 

O 

O 

• 8 

O 

Record locking 

• 

• 

• 

• « 

• 

File locking 

G* 

• 

• 

m m 

• 

Undelete 

O 

• 

• 

o o 

O 

Transactions 

• 

o 

o 

e m 

o 

Datable encryption 

• 

o 

o 

o o 

• 

Customizable sort orders 

• 

• 

• 

m m 

o 

Key length 

255 bytes 

100 bytes 5 

100 bytes 5 

4 gigabytes 246 byles 

s 

Data length 

4090 bytes 7 

32 KB 

32 KB 

4 gigabytes 32 KB 

1350 bytes 8 

Records per table 

No limit 


b 

Depends on OS 16 million 

10 


1 Screen managemeril routines are a $95 option. 

^ Supports any language that supports DLLs. 

3 triable-length records supported with memo fields 

4 File locking is automatic wilhin transactions. 

5 dBase compatibility; 338 bytes lor Clipper compatibility. 


* Record-length dependent 

7 Fixed portion. Btrieve allows up to 56 KB for the variable portion of a record. 

* Keyed tables Nookeyed tables can be up to 4000 bytes, 

9 Depends on component fields. 

10 Depends on record lenglh; maximum table size is 256 MB 


the developer's kit, test it using the sin¬ 
gle-user record manager, and be reason¬ 
ably confident that it will work on a Net- 
Ware network. Second, it is possible to 
call Btrieve from virtually any language. 
Novell's documentation provides you 
with sample source code for C, Pascal, 
COBOL, assembly, and even interpreted 
BASIC. 

To write a Btrieve program, you have 
to be willing to get down. You access 
Btrieve functions by loading up a param¬ 
eter table, placing the address of that 
table in a CPU register, and calling an in¬ 
terrupt. The parameter table is a block in 
memory that carries a set of pointers to 
the current record buffer, the current key 
buffer, the position block, and similar 
information. Fortunately, Novell pro¬ 
vides an interface routine that wraps a 
function call around the interrupt call, 
so you end up with a standard-looking C 
function. Btrieve files consist of pages 
(i.e., fixed-size blocks on the disk). 
Btrieve will not let fixed-length records 
cross page boundaries, so any space left 
on a page after Btrieve has filled it with 
the records is wasted. You specify the 
page size when you create a Btrieve file, 
which lets you minimize wasted space. 


When you begin designing a Btrieve 
database, youTl be glad to find an entire 
chapter in the documentation devoted to 
calculations of page size. 

A Btrieve file is a collection of pages. 
All data and all data-index information 
reside in the same file. Each page is 
either a data page or an index page. An 
index page holds keys, and a data page 
holds records. Each Btrieve file can con¬ 
tain the equivalent of one data file and 
several index files; Btrieve's file oigani- 
zation is often referred to as “super 
files. ” If you examine part b of the fig¬ 
ure, you'll see that Btrieve's file size ap¬ 
pears larger than that of files created by 
other packages. This is an effect of com¬ 
bining index and data into a single file. 
(However, the total disk space taken up 
by each package is roughly the same.) 

Btrieve's keys can be multisegmented, 
which means that a single key can be the 
concatenation of various portions (fields) 
of the data record. When you create a 
key, you specify its component field off¬ 
sets, their types, and their lengths. You 
can also specify whether each segment is 
sorted in ascending or descending order. 
For example, you can build a key con¬ 
structed of dates in descending order and 


check numbers in ascending order. This 
would let you print a report showing most 
recent checks first, 

Btrieve supports alternative collating 
sequences for all 25 5 ASCII codes. You 
can completely respecify how one ASCII 
code sorts with relation to another, so 
you can have B sorting before A and Z 
sorting before B, if you like. 

We were impressed with Btrieve's 
fine-tuning options. As we mentioned 
above, Btrieve constructs indexes that 
place keys on fixed-size pages. As your 
program adds more keys to the file, the 
pages fill up and their contents must be 
redistributed to new pages. You can 
specify whether Btrieve is to be intelli¬ 
gent about this redistribution process. If 
you choose intelligent redistribution, 
Btrieve tries to keep key pages packed as 
densely as possible. Otherwise, it simply 
distributes the keys so that pages are at 
least half full. The former produces in¬ 
dexes that are smaller and quicker on 
read operations but slower on insert op¬ 
erations; indexes produced the latter way 
are larger, but they are quicker on insert 
operations. 

Btrieve 5.10's most interesting new 
feature is its support for extended func- 
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DATABASE ENGINE PERFORMANCE 


CodeBase 


CodeBase++ 


Paradox Engine 


Btrieve 
Developer's Kit 


db_Vista (DOS) 


db-Vista (Unix) 


c4ree Plus (Unix) 
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Seconds 


KB 


□ Create company I [ Create parts I I Post \~\ Run reorder I 1 fn-de* ] ] Data 

database I _J database L_J orders E9 report t_ I file size |_ j file size 


Engines compared for speed and database size: (a) Benchmark results showing the time to create the company information 
and parts databases, followed by the times to post orders against the parts database and run a reorder report . Shorter bars 
mean better performance, (b) File sizes (in KB) for the 4000-record orders database . Notice that Btrieve keeps both index 
and data in a single file. 


tions, Extended functions permit you to 
operate on multiple records with a single 
call; for example, you can insert a set of 
four records with a single call to the 
Btrieve insert function, 

Btrieve has various levels of file recov¬ 
ery and daia-integrity protection. It sup¬ 
ports crash recovery with preimaging . 
With preimaging activated, a copy of the 


page about to be changed is written to a 
preimage file before the file is modified. 
Btrieve will discard the preimage file's 
contents only after the operation is com¬ 
plete. If the system crashes before the op¬ 
eration has finished, Btrieve can use the 
preimage file to restore the original file 
to its state prior to the crash. 

For even tighter safeguards, you can 


use Btrieve's transactioning system, 
which handles rollback. Btrieve can 
group a set of operations into a single 
atomic transaction. Once you execute a 
"begin transaction" command, any sub¬ 
sequent file that you access is automati¬ 
cally locked. This keeps other users 
from modifying files controlled by your 
transaction until you have executed an 
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Racing the Engines 


D atabase developers can appreci¬ 
ate the elegance of object-based 
field access and the utility of a 
logical approach to file locking, 
but these factors mean little to users. 
Next to questions of data integrity, the 
most important consideration for users 
is speed. 

Naturally, the engine you choose will 
make a big contribution to the speed of 
the application you develop. We chose 
an inventory application of intermediate 
size to get a feel for the kind of perfor¬ 
mance you can expect f rom the products 
that we reviewed. The database con¬ 
sisted of four components; a parts table, 
a suppliers table, a salesman table, and 
an orders table. We ran a number of tests 
against this database. 

First, we created the suppliers table. 
The system read an ASCI I-format data 
file and created the table. Each record 
included an ID number, a company 
name, an address, and a phone number. 
Our suppliers table consisted of 1000 


entries. Next, we created the parts 
table. Each record here consisted of an 
ID number, a description, a supplier, 
cost each, sale price each, current quan¬ 
tity, reorder level, and back-order quan¬ 
tity. There were 4000 parts in our table. 

Once we had created the tables, we 
ran a daily orders application. The sys¬ 
tem generated 4000 orders that were 
posted against the parts table. Addition¬ 
ally, the salesman table was updated to 
tally each salesman's current sales. If 
the quantity in inventory dropped below 
the reorder level, the back-order field 
was updated accordingly. 

Finally, we ran a reorder report. The 
system simply stepped through the parts 
table and generated a reorder request for 
each item that had a nonzero back-order 
amount. 

The idea was for the tests to mimic 
what might take place in a real-world in¬ 
ventory management system. Orders 
were posted against the inventory table; 
salesman records were updated to re¬ 


cord year-to-date sales; and reorder re¬ 
ports were run so that depleted inven¬ 
tory items could be replenished. 

We performed our DOS tests on a 
Compaq Deskpro 386/33L running 
DOS 4.01 with 4 MB of memory and a 
12G-MB hard drive. For the Unix pack¬ 
ages, we used an Everex Step 386/33 
with 8 MB of RAM and a 300-MB hard 
drive. The results are shown in part a of 
the figure on page 209. As you compare 
the benchmark figures for DOS pack¬ 
ages with those for Unix packages, keep 
in mind that applications running under 
Unix enjoy that operating system's 
built-in disk I/O buffering (which, for 
an 8-MB system, is substantial). 

Part b of the figure shows the size of 
the data and index files each package 
created for the parts inventory. In all 
cases, we used neither data- nor index- 
file compression. It is interesting to note 
that the aggregate file size for both data 
and index files was comparable for all 
packages. 


“end transaction” command. If a failure 
occurs or your program issues an '"abort 
transaction” before the transaction com¬ 
pletes, then changes made to any files 
since the “begin transaction” command 
are discarded. Keep in mind, however, 
that activating transactioning can signifi¬ 
cantly degrade performance. 

The graphs in the figure are for the 
DOS version of Btrieve without preimag¬ 
ing and without transactions. Btrieve 
scored at the bottom of our performance 
tests, although not so far behind the other 
packages as to be unusable. We should 
point out that we did not specify index 
compaction when we started Btrieve. 
Consequently, insert operations per¬ 
formed well, but search operations were 
probably less than optimal. We also 
tested the NLM version of Btrieve on a 
486-based Dell server with 16 MB of 
RAM. As expected, those parts of the 
benchmark that depended heavily on 
search operations showed a significant 
performance improvement, running as 
much as four times faster than the non- 
NLM version. 

To test the overhead for transactions, 
we ran the daily orders portion with 


transactioning activated whenever we 
added a new order to the orders database. 
The difference was significant—times 
rose from an average of 392 seconds to an 
average of 1200 seconds. 

You may find yourself developing ap¬ 
plications in various languages that must 
draw on the same database. In that 
case—and as long as you don't need to 
run your application on Unix—we rec¬ 
ommend Btrieve, It rues on single-user 
machines as well as on NetWare net¬ 
works, you can interface it to just about 
every language imaginable, and its integ¬ 
rity and crash-recovery features are top- 
notch, 

CodeBase 4.2 

If you're already using dBase, you might 
consider development with a library that 
can understand dBase files, Sequiter's 
CodeBase 4.2 easily digests dBase-com¬ 
patible files, which means that you can 
rapidly integrate programs written in 
CodeBase into your existing system. 
Data and index compatibility is clearly a 
valuable asset, since a big chunk of the 
world's PC-resident data is tied up in 
.DBF files. 


CodeBase's dBase compatibility also 
means that all fields—numeric or oth- 
erwise—are stored as alphanumeric 
strings. Interestingly, CodeBase boasts 
special routines that let it parse strings 
carrying dBase expressions. Usually, 
you'd use these routines to define the 
structure of keys within an index file. 
For example, suppose that you define a 
dBase-compatible journal-entry file with 
the fields ENT_DATE and REF_NUM. 
Assuming that REF_NUM is a string 
value, you can make the following call: 

data_ptr= 

e4eval ("DTGS (ENTJDATE) +REF_JJUM n ) 

and the static variable data^_ptr will re¬ 
ceive a pointer to an internal field hold¬ 
ing the result. You can use this result to 
construct the key with which your pro¬ 
gram would search an index that is sorted 
by date and reference number. 

Our biggest complaint with CodeBase 
is its odd naming convention. For exam¬ 
ple, d4go{) means “read the specified 
record into the record buffer.” We as¬ 
sume there is some connection (however 
tenuous) to the dBase verb GO, but we 
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CA-SuperProject. 

With More Efficient Scheduling Algorithms, It Helps 
Y ou Bring Projects In On Time And On Budget, 


dentieal Project Different Project Manage 
Can You Spot The Difference? 


',V)0s 


ficiency. Accuracy. Dependability. 

Required skills for any project manager. But not 
as common as you'd think. In a recent 
independent study of the five leading pro¬ 
ject managers—all scheduling the same 
project-tne completion dates varied by as 
htuefune For much as five months. 

CA-SuperProject® finished first in 214 
orking days. Microsoft® Project finished last in 323 
orking days. 


GASuperProject 



ment of resources and gives you comple¬ 
tion dates you can bet your career on, It’s 
also incredibly easy to use. You can create 
projects in minutes. 

And with a few clicks of the mouse, you’ tl have pre- 


s 


sentation 
Work Bn 


That’s why serious project managers trust CA-SuperProject. 
offers more efficient scheduling algorithms, better manage- 


Gantt, PERT, Cost/Resource and 
own charts. 

So call 1-800-645-3003 today to find out the location 
of your nearest dealer. Because ITCB * 

once you’ve worked with the most- fjOmrUTER 

Software superior l 


efficient project manager, the difference 
will be obvious. 
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991 Computer Associates International, Inc., 711 Stewart Avenue, Garden City, NY 1153CH787, All trade names referenced are the trademarks or registered trademarks of their respective companies. 
Larch 1991 study published by 1 Soft Decision, Inc., Including CA SuperProject 2,0, Microsoft Project For Windows, Symantec's Timeline 4.0, AST Project Workbench and Sdtor ’s Project Scheduler-5. 
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never became fully accustomed to the 
convention. 

The CodeBase data-aceess model as¬ 
sumes one active database at a time. To 
do anything with a database, you must 
activate it with a call to d4select(). 
From that point on, all the database 
functions target that database. You don't 
have to explicitly tell each function what 
database you're working on. 

You also don't need to explicitly tell 
CodeBase to write a record once you've 


modified it. If you use the field-manipu¬ 
lation functions provided, CodeBase rec¬ 
ognizes record modifications and makes 
updates to disk whenever the record buf¬ 
fer is about to be overwritten (or when 
you dose the file). 

CodeBase supports variable-length 
records in the form of memo fields. A 
memo field is actually a pointer into an¬ 
other file (i.e., the memo file) that holds 
the variable-length portion of your data 
records. 


We should note that CodeBase pro¬ 
vides routines that go beyond database 
access. For example, CodeBase includes 
screen management routines that you can 
use to build windows, pull-down menus, 
pop-up menus, and even LotUvS 1-2-3- 
style hierarchical menus. CodeBase can 
also handle data-entry chores. 

If you're already using dBase and must 
preserve your investment, you should 
check out CodeBase 4.2. It gives good 
performance, and the input-handling 
functions provided will take you a long 
way down the road to developing your 
final application. Its one great weakness 
is its lack of any kind of transactioning. 
Remember, though, that CodeBase 4.2's 
$295 price tag for DOS ($495 for Unix) 
gets you the complete source to the li¬ 
brary. 

CodeBase++ 1.05 

Sequiter's CodeBase++ wraps C++ 
packaging around the core functionality 
of CodeBase 4.2. Like its procedural 
cousin, CodeBase++ reads and writes 
dBase IV data (.DBF) files and multitag 
index (.MDX) files and supports stan¬ 
dard dBase primitives such as SKIP, 
GO, RECNO, and ZAP. While retain¬ 
ing the essential dBase verbs might seem 
strange in a product that takes an object- 
oriented programming approach to data 
management, it's actually a fine idea. If 
you've used any of the so-called xBase 
family of products (e.g., dBase, FoxPro, 
or Clipper), you will instinctively know 
how CodeBase++ deals with filters, in¬ 
dex files, and locking. Bringing the le¬ 
verage of C++ to bear on these familiar 
mechanisms makes a great deal of sense. 

In a CodeBase++ program, you nor¬ 
mally declare a single instance of the 
class named CodeBase, which handles 
errors and stores global settings on be¬ 
half of one or more database objects. 
Next, you declare the database objects. 
The database classes form a hierarchy. 
Class Data defines the basic .DBF capa¬ 
bility, but you're more likely to use its 
child, Datalndex, or its grandchild, 
DataMemo. The idea is that your program 
need accrue only minimum overhead. If 
you require index files but will not be 
needing memo (i.e., variable-length 
character) fields, use class Datalndex 
and avoid linking in the extra memo- 
field functions of class DataMemo. 

You use the separate database class 
Data Filter to restrict the set of avail¬ 
able records. With the dBase equivalent 
(SET FILTER), you supply an expres¬ 
sion that defines the filtered record set 
(e.g., SALESMAN == IT JONES” .AND. OR¬ 
DERS > 100). Similarly, mCodeBase++, 
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Flow Charting™ 3 

Now, even complex flowcharts that 
ones took days to perfect can be presentation- 
perfect-in no time! 

Quick to master and a snap to use, 
Patton & Pattons flowcharting software is the 
standard of both large and small businesses 
around the world - and is available through 
all major software dealers. 

See your dealer today! 0r r for a 
"live" interactive demo dish, call: 

800-525-0082, ext. 1113 . 

I ntemational: 408-778-6557, ext. 1113. 


RWTON&miTON 

Software Corporation 
Excellence in charting the flow of ideas! 


Works on IBM & 100% compatible PC's, supports CGA/EGA/VGA and over 150 dot matrix and laser printers, 
with multiple print densities and 10 ton! sizes Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Mouse or keyboard controlled. 

IBM is a registered trademark pf International Business Machines Corporation. 
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Hardiock — programmable, algorithmic 
response and memory option — all in one 


GLENCO 


ENGINEERING INC. 

SERVING THE SOFTWARE INDUSTRY SINCE 1979 

270 Lexington Drive 
Buffalo Grove, Illinois 60089-6930 
(708) 808-0300 FAX 808-0313 
1-800-562-2543 


1 800 - 562-2543 
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SOFTWARE 

COMPANIES 

ARE 

CHOOSING 

HARDL0CK' 


HARDL0CK" 

The Preferred Protection System! 


Actual size shown. 


Developers Say. . . 

“Since the Hardiock uses an algorithmic 
response chip, I am assured of the 
highest level of protection. Also, the 
optional programmable memory 
means I can keep custom 
configurations in Hardiock 
rather than in a file. I can 
protect my .EXE or .COM 
files directly and/or incorporate 
Glenco’s high level language interface routines into my software. 
And, i feel confident I’ll have Glenco’s support if I use other 

programming languages.” 


Accountants Say... 

“Hardiock provides our 
company with a healthier bottom 
line. Since our software can't be 
copied, our revenue has steadily 
increased. The unique pro¬ 
gramming board allows us to 
program the Hardiock in seconds, 
This ensures optimum delivery 
schedules from Glenco and a lower 
inventory cost for us. Hardlock’s 
field programmable feature 
means a single Hardiock can 
protect more than one product.” 


End Users Say. . . 

“Hardiock allows me to backup my 
software investment. 
I just plugged 
Hardiock into the 
printer card, 
connected the 
printer cable, 
and forgot about it. 
Since Hardiock 
doesn’t require a 
battery, I am 
assured of reliability 
and no down time. 



H 


For a distributor in Europe contact. FAST Electronic GmbH 49-8S'5398Ql>20 FAX 49-89-539300-40 

For International information circle 66, For End-User information circle 67 an Inquiry Card. 
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you can declare instances of class Expr 
that you use to evaluate arbitrary dBase 
expressions. Expressions can be useful 
not only tor filtering but also for index 
creation and interactive querying. More 
general-purpose classes include Date 
and LinkList. 

There's also a set of field classes. 
These classes naturally derive from the 
string class Str, because .DBF files rep¬ 
resent all kinds of data, including dates, 
numbers, and Booieans, as characters. 


Class Field handles character fields. 
More specialized field classes, such as 
DField, NField, and MFleld, derive 
from Field and handle date, numeric, 
and memo fields. 

Class Str overloads comparison oper¬ 
ators, such as == or <, and type-casting 
operators, such as int and double. The 
field classes inherit these operators, and 
that makes field objects extremely easy 
to use. To compare the contents of a char¬ 
acter field called SALESMAN to the 


Out of Sight 
LAN Performance 



Check the latest comparison 
studies, They're saying what we ve said 
all along. 

That Invisible's Net/30 is flat out 
the fastest DOS based IAN (PC Maga¬ 
zine). And the #1 rated network for 
all-around, peer-to-peer performance 
(InfoWorkf). 

Plus Invisible brings the ease- 
of-use of Windows to network manage¬ 
ment. Turning a difficult task into a 


virtual piece of cake. As to support: for 
technical savvy, availability, and friend¬ 
liness, nobody outshines Invisible, 
Nobody 

These things are important. 
Because they help you get faster, easier 
access Lo the information you need. For 
more information call 415/570-5967 
(don't be surprised if an engineer 
answers). Or FAX 415/570-6017. Or write 
1142 Chess Dr,, Foster City, CA 94404. 

Invisible, Out of sight, 


An INVISIBLE 
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contents of another character field called 
LASTNAME, you can simply write if 
(LASTNAME - = SALESMAN). Or, if 
ORDERS is a numeric field, you can 
write (long) ORDERS * 100, casting the 
field's digits to a long integer on the fly. 

The field classes themselves define— 
and overload—the assignment operator 
to ease dealing with differing data types. 
To assign the value 100 to ORDERS, you 
can write ORDERS = (double) 100 or 
ORDERS = TT X0Q !r or ORDERS = QUANTITY 
(where QUANTITY is another field ob¬ 
ject). 

CodeBase++ makes fields into first- 
class data types that you can treat just 
like C integers and strings. That meant 
that our CodeBase++ version of the test 
program could use fields directly, with¬ 
out requiring a raft of intermediate vari¬ 
ables. Our first cut at the program, how¬ 
ever, did use extra variables to help move 
data from text files into the databases 
and from the databases back out to the re¬ 
port file. 

Then we rewrote the program to ex¬ 
ploit the power of C++. From the input 
and output stream classes in the Borland 
C++ class library, we derived new 
classes that added the ability to read and 
write CodeBase++ fields. By overload¬ 
ing the stream insertion and extraction 
operators, we eliminated the need to ex¬ 
plicitly manage a buffer for field input 
and output. To perform field input, for 
example, we could simply write code 
like this: 

f >> Cost >> Description >> 

SalePrice >> Current Quantity 
>> BackOrdera; 

where f is a C++ file stream and Cost, 
Description, and the rest are Code¬ 
Base++ fields. 

The end result was a program that was 
shorter, more readable, and more main¬ 
tainable than any of the other solutions. 
Whatever the other merits of Code¬ 
Base++ —and they are considerable—its 
C++ orientation makes it a compelling 
choice. It was quite straightforward, for 
example, to build a windowed database 
browser by blending the text scroller de¬ 
veloped in one of the Turbo Vision sam¬ 
ple programs with CodeBase++ data¬ 
base and field objects. Also, because 
CodeBase++ provides a dynamic link li¬ 
brary, we could have done a Windows 
version of the browser in terms of Bor¬ 
land's Object Windows Library. 

Like dBase, CodeBase++ handles 
basic record and file locking automati¬ 
cally. When you seek to a record or ap¬ 
pend a new one, it locks the record; when 










COME TO MOSCOW! 


□ The ICF brings together people that influence and determine the major trends of information technologies in 
the USSR and world-wide 

□ The ICF lets western companies obtain top-quality, first-hand information about the real and potential computer 
and software markets in the USSR 

□ The ICF provides Soviet computer professionals with better access to products and technologies from the rest 
of the world 


Scheduled Speakers: 

* Philippe Kahn (Borland) 

* Jerry Kaplan (Go) 

* Greg Herrick <Zeos) 

* Dick Williams (Digital Research) 

* Esther Dyson (EDventure Holdings) 

* Stewart Alsop (InfoWorld) 

* Ken Wasch (SoFtware Publishers 
Association) 

* Fred Langs 

* and others* 


Topics: 

* Status of the USSR computer market; 
business opportunities 

* Future of PC market 

* Workstations market 

* Macintosh 

* UNIX applications 
■ LAN policy 

* LAN practice 

* Windows and OS/2 market 

* Pen-based technologies 

* etc. 


If you’re a part of the emerging Soviet and east European computer industry, or if you want to learn more about doing 
business with that rapidly-growing market, you need to attend the Third Annual International Computer Forum! 


SAVE MONEY BY 
PRE-REGISTERING 

The registration fee covers access 
;o keynotes, sessions, presentations, 
exhibitions, cultural programs, 

3 lunches and 3 receptions. 

Seglster before March 31, 1992 
md receive the special 
Jlscoum rate of Just US$760, 

Viter March 31, 1992 

he normal fee of USS840 applies. 


RESERVE YOUR 
EXHIBITION SPACE 

Price Includes exhibition 
space itself, labor for 
building the booth, power 
supply (220 volt. 50Hz), 
and furniture (tables, 
chairs, etc.). The fee Is 
US$3400 for each 9 sq.m. 
($2800 for the members of 
ICC), 


FOR MORE 
INFORMATION 

Contact the ICC at: 

Mail: 101813 USSR, 

Moscow, Proyezd Serova, 4. 
Fax/phone: 7-095-92 H)9-G2. 

MCI ID: 439-1034. 

Internet: levon@staff.icc.msk.su. 
San Franclsco-Moscow 
Teleport: ICC. 


JUNE 15-18, 1992 

WORLD TRADE CENTER, MOSCOW, USSR 
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you reindex or zap a database, it locks 
the database and associated Index file. If 
you're using only one of many tags in an 
index file, CodeBase++ will lock the 
entire index file when it updates that 
tag—which could cause a lot of conten¬ 
tion in certain situations. 

However, there is no equivalent to the 
dBase SETRETRY command, which 
specifies how long to wait for a locked 
file. CodeBase++ defaults to infinite re¬ 
try with a 1-second wait; if you disable 


waiting, it returns immediately with an 
error. To get reasonable throughput in 
the multiuser order-entry test, therefore, 
we disabled waiting and explicitly polled 
for locks on the orders file. 

CodeBase+4- supports Turbo C++, 
Borland C++, and Zortech C++. Com- 
mendably, Sequiter provides full source 
code so that, with some fiddling, you 
should be able to use the class library 
with any compiler that supports AT&T 
C++ 2.0. CodeBase++ costs $295 with¬ 


out the screen-handling routines that you 
will find in CodeBase 4.2. If all you 
need is a database engine, you're set; but 
if you want to incorporate 4*2 *s screen 
handling in your CodeBase++ pro¬ 
grams, you can have them for an addi¬ 
tional $95. 

c-tree Plus 6.0 

As with CodeBase++, the c-tree Plus li¬ 
braries are distributed as source code. 
We tested c-tree Plus under SCO Unix, 
but the code is portable enough to make it 
useful for most Unix implementations. 
The library we tested sells for $595, 
FairCom also markets a version for 
building DOS applications. 

To get under way, you run a script pro¬ 
gram to compile the library modules and 
utilities. In this way, you can be sure that 
the library object files are compatible 
with your development system. You can 
use c-tree Plus to generate stand-alone 
programs or to build client applications 
for FairCom Server, a database server 
that FairCom markets for Unix systems. 

There are three distinct levels of data¬ 
base programing with c-tree Plus: what 
we've been calling low-level, ISAM, and 
SQL. We built our sample application 
using both low-level and ISAM tech¬ 
niques. 

c-tree Plus is remarkably flexible. You 
can program with fixed-length or vari¬ 
able-length data records. If you are pro¬ 
gramming with the low-level functions, 
you have several options for how the key 
values are stored in the index file: fixed- 
length keys (the fastest), leading-charac¬ 
ter compression (less file space, particu¬ 
larly for keys that are very similar), pad¬ 
ding compression (a variable-length key 
useful when there is variation in key 
data), and a combination leading/pad¬ 
ding compression when file space is more 
important than speed. 

At the low level, programming with 
compound keys (i.e., keys that are com¬ 
posed of several key fields) requires ad¬ 
ditional code for building and breaking 
down the compound keys. At the ISAM 
level, however, you can define com¬ 
pound keys from the start, and the ISAM 
routines know how to handle them. One 
of the most valuable skills in database 
design is knowing when to use compound 
key files, which keys should be com¬ 
bined, and which should have their own 
index files. 

Programming with the low-level func¬ 
tions requires a great deal of planning 
and care—and lots of lines of code. For 
each step in a database operation, you 
must program the relationship between 
the index files and the data files. Even 


PERISCOPE 

Professional Software and 
just released Hardware-Assisted Debuggers 
Model IV for JBGSXi for 80386 & 80486 Systems 



I 


f ytsu need rt difhugger but have no room loft in the lower 640K of ynur386™ 
or 486 |M system, Periscope now b® a new SOFTPiRR-GNlY solution For you— 
Poriscope/RM 

■ Peiiscope/EM takes advantage of t\v extended faemoiy you already have, 
rather I ban using any memory Lit Lite lower 640K. 

■ No mnmay program can corrupt Perfscoiie/LM because it's writc-proiectatl. 

■ You don't have to use a slot since there's no I hoard to Install. 

■ You can add an optional break-out switch to recover from crashes, 

• Periscope+M costs only $295,liaif die oust of Periscope MrxkJ I, with most 
of the same functionality. 

Periscope/KM requites ^MAX 7 * or BJueMAJC™, version 5.11 or later, a 486 or 
436 system with tdwmt 300K of extended memory; 32 K of memory between 640K 
ami one megabyte; DOS 3.0 or later 


New Debugging Tools 


7 needed a means to debug 
interrupt handlers where 1 
could really see what was 
going on. The hardware trace 
buffer is great I was able to 
debug code in 3 days that t 
have been trying to debug for 
months!** 

►►.writes PegSestrich with Prime Computer, 
on why she chose Periscope Model IV 


The \fj 

Periscope 

Company, Inc. 


1197 PEACHTREE ST. 
PLAZA LEVEL 
ATLANTA. G A 30361 
4G4-87 5-8080 
FAX 404 872-1973 


SI you need mme than yaur cuirenl software-based debugger gives you, Periscope 
Model IV, with these advanced NEW Features, may be fust what you're looking for 

■ Support* 386 and 486 systems running up to 35MH/ with its ICE-like 
capabilities. 

■ Reakime hardware trace buffer holds up to 16K CPIl events, 

■ Mm iced analysis and disp! ay of trace buffer makes yon more productive, 

■ Periscnpe/BM hmctfonal tty, l>id II-in at m extra cosh saves you money 

Just call toll-free 800/722-7006 
for details or to order. 



Real-time Periscope Model IV, shown With new 33 MHz board and 486 pod. 
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Now Adobe type-handling software and 180 Type 1 fonts 
are integrated free into Micrografx Designer! 


What do you get when you cross the world’s most powerful PC 
illustration software with the ultimate type-handling software? 
You get lots of attention. 

That's because there’s never been anything like the new 
Micrografx Designer? We've seamlessly integrated Adobe Type 
Manager, plus Adobe TypeAlign, plus 180 Type 1 fonts into 
Designer. That’s a value of over $5,000 - /reel 

l apc Now you can bring professionaldooking 

\\ s\r^JC illustration and type to everything 

you do. From technical drawings 
to transparencies, layouts to 
logos. As well as to PageMaker, 
Word for Windows, Excel and 
other Windows programs. 
Besides choosing from a 
huge selection of fonts in any 

Now Designer is imsurposseti in both illustration aiuf type handling. 



size, you'll be able to add special effects like perspective, 
shadows and rotation. Do your own kerning and leading. Or use 
Designer’s powerful drawing tools to alter your type at will. 

Here's what people were saying about Designer even before 
our Adobe upgrade: 

"Designer is perhaps the most sophisticated of all the 
illustration packages/’ 

PC Magazine, Editor s Choice (3 consecutive years) 

**State-of-the-art features * good performance and un¬ 
matched ease of learning and use in a sophisticated 
p a c k age / * Software Digest , * * * * * (highes t rating) 

So why just get by when you can get noticed with Designer? 

Call to order today! Registered Designer 3.X users call for 
your $99.95 upgrade ($149.95 for earlier versions). 

back guarantee ! 1-800-733-2113 


MICROGRAFX’ 


MicrogTBfx. Inc. liOJArapaho, Ft be harden, TX 75001 (2- L4) 234-1T* 1 ?. MLctujfiLifx has in Lm AhjpLn. Path, Lunikm, Mhnbefc, Sydney jhJ tVywhim. CsjpTtjghi (B 1991. MiLtuffnft r Inc, AIL Flftho uitmi WtCTURtafit n a 
teKbfdtJ iraJenLaiL ;mcl Micmgraf* Designer 15 n innlcmFLrt erf WHTTttErflfi, int- All crfl&sT prmluctJi are iradcnwrU (if thd r iwpcctLv^ 4Twn^TF. 

Designer ryatem requirements: 206 {3456 recommended) TBM PC or cOTipatibtc, or PS/2 I MB RAM (2 MB RAM recommended) 20 MB for lafgerlhaid disk. Windows 3 j 0, DOS 3.1 (or hipher). Moure or d^iming pad. 

^HhlutfKUlHpuiblc ItKifllCuf. 
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after you create the files, opening each 
requires a file ID* a filename* and an ac¬ 
cess mode. And all this is independent of 
the structure that you intend to stash in 
each record. 

Nonetheless, the 39 functions that 
constitute the low-level library provide 
all that you need. (There are an addition¬ 
al five functions for variable-length rec¬ 
ords .) These d ata-record-m anipulat ion 
functions handle basic record functions 
such as create, lock, unlock, read, and 


write; they also let you count and release 
records. 

As records are released, they continue 
to consume space in the file. There is no 
function available that lets you rebuild 
the file and thereby return this unused 
space to the operating system. 

The c-tree Plus low-level libraries also 
include an impressive collection of func¬ 
tions for working on index files. There 
are the expected functions for creating 
and deleting key entries; searching for a 


specific value, the first value* and the 
last value; and stepping forward and 
backward through the index file. But 
there are also functions for searching for 
key values greater than, greater than or 
equal to, less than, and less than or equal 
to a target. 

There is a nasty twist to all this flexi¬ 
bility with keys and indexes, and that is 
that the data in the key-field space is 
typdess. It’s merely a string of bytes. 
This means that when you create a key 
string* you cannot simply terminate the 
string with a null character; all charac¬ 
ters are considered significant up to the 
length of the key. You must pad the entire 
string space with nulls (or some other 
character). 

Low-level programming gives you 
some access to FairCom Server. In spite 
of the necessary reduction in data 
throughput, accessing the data through 
the server buys you a lot of comfort. This 
comfort includes transaction accounting, 
which allows you to tie multiple database 
operations to a single transaction. The 
operations within a transaction are com¬ 
mitted to the associated files in a single 
function call. FairCom Server also adds 
resources, customizable information 
stored in file headers that describes the 
state of each file and provides some file 
specifics. 

If you don’t need or want to program at 
the level of the bronze age, you probably 
will want to start your application using 
the c-tree Plus ISAM functions instead of 
the low-level functions (the two are near¬ 
ly exclusive). Our test application using 
ISAM took 30 percent less code than the 
low-level version. 

The biggest saving in code and effort 
comes about because the relationship be¬ 
tween indexes and data files is defined 
outside the source code. The catch is that 
the file that defines these relationships 
(i.e., the parameter file) consists of a 
Byzantine organization of data-file and 
index-file parameters and descriptors 
(see listing 1). Fortunately, once you 
have got past writing the parameter file 
for your database, you’re on easy street. 
All you need to do to find a record in 
your data file is to issue a GetHecord 
from an associated index file. Likewise, 
adding new records with their associated 
keys in the index files is a simple single 
step. 

You can avoid the parameter file by 
hard-coding definitions for all the pa¬ 
rameters and relationships using IFIL* 
IIDX, and ISEG, the internal typedef 
structures for incremental ISAM file 
operations. These structures contain 
essentially the same information as the 


You Can 
Take It 
WithYbu. 

Introducing Simplicity Portable Drives 

Simplicity portable drives eive you the confidence and convenience of 
taking all your programs and files with you, wherever you go - home. 

Off] ce or c I i en t, U sc a n > PC, any w he re, as ca s i 3 y as y o u r ow n! 

Simplicity’s rugged construction and small size — 7.5 M X 4,5" X 1.2"- 
lets you put it in your pocket and run to a meeting. No juggling floppies 
and leaving the information you need most back on your desktop. 

Simplicity drives are easy to use. too. They attach instantly to any 
IBM PC compatible or laptop parallel printer "port. No card is needed. 
There's no easier way to add extra storage! 

Simplicity drives also come with an exclusive one-year warranty 
with 48-hour express replacement, toll-free technical support and a 
30-day money back guarantee. 


INTRODUCTORY SAVINGS! 
NOW SHIPPING! 

40MB $490, 80MB $699, 120MB $899 
Optional five-hour buttery $79 


ORDER NOW! 1-800-275-6525 

Simplicity Computing, Inc. 126 W. 23rd St., NYC 10011 (212) 229-1625 Fax: (212) 229-2938 

simplicity computing 

Smart Solutions For People On The Move.™ 
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Professional developers agree, Dataplex 3,0 is 
the Ideal application development environment 
for simple and complex commercial applications. 

By combining a flexible, lull-featured object-oriented 4GU 
WYSIWYG application generator, and a powerful database 
management system, in a single, integrated package, 
Dataplex represents a radical improvement in the process 
of application development, "Its comprehensive set 
of built-in productivity tools and utilities make 
creating large, complex applications much easi¬ 
er r much fasten and much more economical than 
with any other development system available 
today," Jerry Bustck, President, Data Modes, US. 
Software Development Company. 1 design the forms 
in the WYSIWYG screen painter and Dataplex 
automatically generates and compiles the code . / 




can run the finished application in minutes!" 

Tony Figueiredo. Systems Analyst Lauwntlan General 
Insurance Company of Canada. Reusable procedu¬ 
ral and object-oriented command modules 
including form$ r tables, editors, prompts, pull¬ 
down menus f action bars, and scrollable selec¬ 
tion lists from the built-in library save 
substantial development time*" Paul Wu , MIS. 
Director, Associated Press. 'Dataplex 2,3b was 
already a powerful and stable product. 
Dataplex 3*0 bas reduced our development time 
by more than 25% !* Craig Bilodeau, Systems 
Programmer, Raytheon Company. See how you can 
eliminate time-consuming drudgery and port to all the 
most popular supported environments/ by catling us 
now for more information on Dataplex 3.0. 


For more information in the U.S., call us at 800/451-FLEX 
or contact one of the following International distributors: 


Switzerland Singapore Canada 

ABACUS RESEARCH AG BJZPOINT SYSTEM PTE, LTD CANVEON SYSTEMS 

41-71-259-325 65-775-5560 416-226-2181 


Germany £ BeHoLux 

DATA ACCESS EUROPE GmBH 
49-6172-75014 


United Kingdom 

DATAFLEX SERVICES LTD. 
44-71 729-4460 


Scandinavia Mexico Brazil 

EUfltJSOFT AB INFO-RED INTERCQMP LTDA. 

46-300-195-30 525-545-6327 55-11^872-9266 


Italy Spate 

UN SYSTEMS SRL S.E.I. 

39-51 -437-025 341-402-2298 


T Currently multi-user DOS. and soon to be ported !□ a variety ri rrifier enviratmertls including OS# and UNIX 
® DaiaFlex is a registered trademark of Date Access CnrfwraJion 



DATA ACCESS 

DdtIPDHATIbN 

14000 SW119 Avenue 
Miami, Florida 33186 
305/238-0012 

For information via CompuServe: GO DAC 
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Listing 1 : The parameter description file for c-tree Plus ISAM programming . The information in this file is scanned 
whenever the database is opened * The indentation reflects the hierarchy of data structures used internally by ISAM 
functions to describe the relationship of indexes and data records * Compare this description method to the DDL file used 

by db-Vista (see listing 2). 


12 4 4 4 

4 orders.dat jl 0 1 1 or_del or_last 

0 parts.dat 54 0 1 1 pt_del pt_last 

5 orders*idx 900001001 or_key 

1 parts*Idx 900001001 pt_key 

09 0 

0 9 0 

6 salesman.dat 19 0 1 1 sm_del sm_last 

2 company*dat 70 0 1 1 co_del co_last 

7 salesman*idx 400001001 snukey 

3 company* idx 900001001 co_Jcey 

0 9 0 

0 4 1 


parameter file but give you the flexibility 
of working with the database either as a 
complete entity or as a collection of data 
and index files* This means that you can 
trim the number of buffers for open files 
down to the minimum needed for the op¬ 
erations at hand. Be warned, however, 
that working with these structures is al¬ 
most as complicated and confusing as 
groping your way through the parameter 
file. 

Unfortunately, the low-level compli¬ 
cations of building the key fields for in¬ 
dex files also apply to ISAM records. 


You will want to use the special function 
TransformKey for building anything 
more complex than the simplest charac¬ 
ter-string keys. There is no performance 
cost associated with using the ISAM 
functions. In fact, since the error han¬ 
dling is simplified, you may find that 
your ISAM code is faster than your low- 
level code* 

c-tree Plus gives you a library of flexi¬ 
ble database functions for developing 
a wide variety of applications. Perfor¬ 
mance is good, and the design is out¬ 
standing. 


db_Vista 3.20 

If you prefer not to fed the earth of data¬ 
base development between your toes and 
would rather travel by coach, you may 
prefer the db_Vista libraries and utilities 
from Raima. What db_Vista may lack in 
low-level flexibility it makes up for in 
sophistication, 

db_Vista is not based on the simple 
data-file and index-file design that is 
typical of relational database systems (al¬ 
though you can use it that way)* Rather, 
db_Vista provides access to your data 
through the simple sequential method, 


2” X 4” EMBEDDED PC 



Microcontroller* Microcomputer* 

"Megatel Wildcards provide PC functionality in a flexible, small format'' 


Wildcard 88” 

* CPU clock to 10 MHz 

* Replaces full PC motherboard 

* Co-processor and BIOS socket 

* DMA. Bus, DRAM, Keyboard 
controllers 


Mufti/10 

1 On-board SCSI Host Adapter 
(supports up to 7 devices) 

* Floppy Controller (I.44M. L2M) 

* 2 RS-232, 1 Parallel. I RS-485 
multiprotocol serial port 


All Wildcards are low power single + 5 volt operation. 

125 Wendell Ave. Weston, Ont. M9N 3K9 Fax; (416) 245-6505 


VidlMem: 

► 640Kb User memory 
* Video/Colour LCD controls 
CGA r Hercules® IBM® Mono; 
(runs LCD Panels) 

For information on our representatives please 
contact our head office at the number helm 


Wildcard SB and Megatel are trademarks of Megate] Computer Corp. Hercules is a trademark of Hercules Corp. IBM is a trademark of IBM Corp. 


( 416 ) 245-3324 

megatei * 
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Mat head’s new easy to learn and use 
Windows 3.0 interlace has you up and 
running in hours—not days, Restofall, 
Mathcad is just plain fast. 

Simply plug in data and you're done— 
Mathcad docs all the work for you. It does 
the calculations. Automatically updates 
results w hen you change a variable in the 
live document. It graphs in 2-D or 3-D. 

And prints results m presen rati on-quality 
documents, complete with equations 
in real math notation. In the blink of an 
eye—numbers crunched—and you're back 
to work. 

Meet the Mathcad 3.0 power list: 

* New easy to learn and use Microsoft 
Windows 3.0 interface 

* New Electronic Handbooks and Applica¬ 
tions Packs provide solutions for Electrical, 
Mechanical, Civil and Chemical Engineer¬ 
ing, Statistics, Advanced Math, a naNum er¬ 
ica! Methods 

* New symbolic calculations performed 
more easily than with any other product 

* Docs exponentials, integrals, matrices, 
and more 


HNew^l 

Mathcad 3.0. 


When number-crunching time comes, 
docs work grind to a screeching halt? 

Want a better way to do technical calcula¬ 
tions than a spreadsheet or calculator—an 
obstacle clearer instead of an obstacle creatorf 
You need new r Mathcad 3.0, the ernneh- 
those-numbers, and dclivcr-results-in-a- 
second calculation software. 

As in-depth as you want, as routine as you 
need. Mathcad 3.0 does everything from 
averages to FFIs, from percentages to matri¬ 
ces. Almost every function you’ll ever need 
is built in for rapid, effortless calculations. 

New Electronic Handbooks make it easy 
to eiick-n-paste hundreds of standard for¬ 
mulas, useful data, even entire calculations 
into your documents. And a full range of 
add-on Applications Packs help you solve 
problems specific to your profession. 


The answer is 

Mathcad* 

MathSoft, Inc. 

201 Broadway, Cambridge, MA 02139 USA 


1-800-MATHCAD 


* 2-D and 3-D graphics 

* Prints high-quality 
documentation 

* PC DOS, Macintosh® and 
Unix® versions also available 

For a free Mathcad 3.0 
demo disk, or upgrade informa¬ 
tion, call 1-800-MATHCAD 
(or 617-577-1017, Fax 617- 
577-8829). Or see your software dealer. 


M*rk*d2,5 
3-H-S9 hoe. 
SfitoHEB 
Bert bT87 


Available for IBM * compatibles, Macintosh 
computers, and UNIX workstations. 


TM and @ signify tnifiufrawnr’s [odemart or Postered trademark 
rcsjpcctrvcly. 


Australia : Hearoc (03) 8661766; BelgiumSCIA 013/5317 75; Denmark: Hngbog 42 251777; KnhiiA Zenci 3M92-7677; Puna: KE£cps (1) 46 09 24 00; Gemunv: SofiEmc (0 78 02) 4036; Italy: Chumd 02-90091773; Japan: CKC 03-3665-9741 j 
B 34 Netherlands: Klaasing 0162041600; Norway: Prrtecfa LW-9S902C; Swiacriand; Rcdatoci 032 41 01 11; DX: Adept Scientific (0462) 440035. In other kteaDore, contact Mai hSoft, USA. 
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Listing 2: The DDL file for the 
db-Vista test database. The 
syntax is almost the same as that 
ofC (in contrast to the syntax of 
the parameter file used by c-tree 
Plus ISAM). The db-Vista DDL 
processor utility generates a 
database dictionary and an 
include file from the information 
in tke DDL file. 

database partlist { 
data file parte_dat - 
"parts.dOl" contains parts; 
key file parts_key = 

°parts.k01 n 

contains parts.stock_no; 

data file company_dat - 
M company,dOl" contains company; 
key file company_key = 
"eompany.kOl" 
contains company.co„id; 

data file orders_dat = 

"orders.d01" contains orders; 
key file orders_key * 

"orders.kOl" 
contains orders,ref_no; 

data file salesraan^dat = 
"salesman 1 " contains salesman; 
key file salesman_key = 
"selesman.kOl" 
contains salesman,id; 

record parts ( 

unique key char stock_no[9]j 

c har descriptIon[16]; 

char co_ld[9]; 

long cost; 

long sale; 

long curr_quan; 

long backorder; 

long reorder_level; 

i 

record company { 
unique key char co_id[9]; 
char co„name[l6]; 
char co_address[21]; 
char co_state[3]i 
char co_sip[10]; 
char co_phone[ll]; 

} 

record orders { 
unique key char ref_no[9]; 
char stock_no[9]; 
long quan; 
long backorder; 
char status; 
int salesman_id; 

} 

record salesman { 
unique key int id; 
char name[1J]; 
long sales; 

} 


the familiar indexed method, and the set 
method. 

The set method uses the network data¬ 
base model, a hybrid of relational and hi¬ 
erarchical models, and it allows you to 
organize your data as a tree of linked 
lists. The set method will be familiar to 
most programmers; for example, the 
model of inheritance in object-oriented 
programming follows the structure of 
sets. 

Unlike the exclusivity of various levels 
of database library functions in c-tree 
Plus (he., low-level, ISAM, and SQL 
functions), the three access methods of 
db_Vista can be mixed within a single 
database. You can also develop programs 
that access more than one database at the 
same time. However, to do so safely re¬ 
quires you to become familiar with the 
db_Vista concept of current database 
state. At any given moment, the current 
state points to only one database and one 
record within that database. Any data¬ 
base operations that you specify are ap¬ 
plied to that current state. This program¬ 
ming model greatly reduces the number 
of arguments passed to functions but re¬ 
quires additional functions to change the 
state from one record {or database) to 
another. 

When you open a db_Visla database, 
you specify one of three modes in which 
you want to operate: single-user mode, 
shared-access mode, or exclusive-access 
mode. If you are new to db_Vista, we 
recommend that you prototype a multi¬ 
user application using only single-user 
mode. Once your application opens a 
database in shared or exclusive mode, it 
requires an access (lock) server (an ex¬ 
ternal program that comes with db_ 
Vista) to handle database-access re¬ 
quests, Since multiuser database opera¬ 
tions require interprocess communica¬ 
tions with the access server, the data- 
processing time can be two or even three 
times greater than that required for sin¬ 
gle-user access. For this reason, you 
should design data-access-intensive ap¬ 
plications using exclusive or single-user 
mode with the database locked (i.e., 
batch mode). Only interactive operations 
should use shared file access. 

To design a database, you define the 
records and indexes in a data description 
language f ile (see listing 2). Before com¬ 
piling (or even writing) your application, 
you run the DDL processor utility, ddlp, 
to generate a header file that describes 
all the structures and alias ^defines that 
pertain to your database description. The 
ddlp utility ensures that each database 
file has a unique handle and that the 
structures are appropriate for the appli¬ 


cation. The ddlp utility also generates a 
database dictionary file that the db_Vista 
functions use. 

Most dbJVista functions perform 
high-level operations and require only 
two or three parameters. For example, to 
find a record, the function is d_keyfind 
(field_ID, target, db_ID), where 
field_ID and db_rD are aliases defined 
by the database header file. 

The step up from single-user access to 
multiuser access requires only a few 
more function calls but a significant 
amount of foresight , because you must be 
careful that one user doesn't lock an¬ 
other user completely out of the data. 
The access manager can queue requests 
with an application-specified time-out, 
but the application must include appro¬ 
priate code to handle locking so that 
other users are not locked out of records 
and files for unbearably long amounts of 
time. 

The value of db-Vista does not stop 
with the simplicity of its function calls. 
Its utilities simplify the business of ap¬ 
plications development and database 
maintenance. db_Vista can take you all 
the way from a simple, single-user data¬ 
base to a complex, multiuser database 
with transaction safeguards. db_Vista 
performed at the top in almost all our 
benchmark tests. Combine that with its 
cross-platform support, and you've got 
one powerful database package. The 
price is a tittle steep: $895 for a single- 
user DOS version, $1295 for a multiuser 
DOS version, and $1895 for an SCO 
Unix version. But those prices get you 
source code and a royalty-free license, so 
the power may well prove to be worth the 
price. 

Paradox Engine 2.0 
Although the Paradox Engine provides 
database access at a very low level, while 
using it you always feel that you're work¬ 
ing much higher—as though you were 
performing relational activities rather 
than simply reading and writing individ¬ 
ual records. It's an illusion, of course. 
Much of the illusion comes from the rela¬ 
tional terminology Borland uses in the 
documentation: A database is a “table”; 
a record is a “row,” 

The Paradox Engine places very tight 
controls on how your program accesses 
fields. When you build a table, you must 
first define a pair of arrays that you pass 
to the PXTblCreate() routine. One ar¬ 
ray specifies the field names within the 
table, and the other specifies the field 
data types. You build each record by 
writing into fields with calls to type-spe¬ 
cific routines, such as PXFutAlpha() 
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and PXPutBate (), which write character 
strings and dates. In order to retrieve the 
contents of fields, you call the corre¬ 
sponding PXGetAlphaO and PXGet- 
Date() routines. 

Such routines allow the Paradox En¬ 
gine to provide data types beyond those 
of standard C, They also add a level of 
protection, since it’s unlikely that a pro¬ 
gramming mistake will overwrite a nu¬ 
meric field with a string. However, the 
result is code that is bulkier than that of a 
system that simply relies on C structures 
to map out the record structure (e.g., 
Btrieve). 

Sometimes the Paradox Engine ap¬ 
proach to data typing can get frustrating. 
Just extracting the contents of a record 
into a form that you can display requires 
a slew of function calls. We also won¬ 
dered why the function for packing al¬ 
phanumeric values (PXFutAlpha) does 
not require a length count, while its 
counterpart for extracting alphanumeric 
information (PXGet Alpha) does. Appar¬ 
ently, PXPutAlpha can derive length in¬ 
formation from the field-definition 
array, while PXGetAlpha cannot. We 
suppose that the idea is to allow pro¬ 
grammers to selectively unpack only a 
portion of a string, but that selectivity 
gets you only the leading bytes of the 
string. A property placed memepy() can 
achieve the same thing. 

The Paradox Engine uses handles ev¬ 
erywhere; you access everything through 
them. You make handles for files, han¬ 
dles for records, and even handles for 
each field within a record. 

This handle concept gives the Paradox 
Engine added flexibility. Database pack’ 
ages like CodeBase provide only one 
record buffer per database. The handle 
orientation of the Paradox Engine allows 
multiple record buffers for each data¬ 
base. In this way, Paradox permits sev¬ 
eral different simultaneous views into a 
single database. 

You can use the Paradox Engine in sin¬ 
gle-user mode or on a network. The li¬ 
brary is compatible with a variety of net¬ 
work operating systems. However, you 
need to decide whether or not an applica¬ 
tion will run on a network at compile 
time, since you have to set constants to 
tell the engine what type of network 
you're running on, what your applica¬ 
tion's user name will be, and the direc¬ 
tory where the PARADOX.NET file will 
be found, (PARADOX.NET is a file that 
the Engine uses to control concurrent 
access.) 

Initially, we speed-tested the Paradox 
Engine using its defaults and with write- 
buffering off. This meant that the en¬ 


gine's own internal buffers amounted to 
only 32 KB and that all writes went im¬ 
mediately to disk. The effect was a pain¬ 
fully slow orders update. The results 
given in the figure show how the Paradox 
Engine performs with the write-buffer¬ 
ing on and its own internal cache set to 
the maximum (256 KB). 

The ability to turn write-buffering off 
is an important feature in critical situa¬ 
tions where an up-to-date image on the 
disk is more important than speed. Such 
situations often occur in networked ap¬ 
plications. 

We tested the $495 Paradox Engine for 
Borland C, Borland also offers a Turbo 
Pascal interface that has two Turbo Pas¬ 
cal units—one compatible with version 
5,5, the other with 6.0. 

The Paradox Engine's documentation 
is superb. Borland provides the right 
number of examples at just the right level 
of complexity. The reference guide is 
easy to read and navigate through. Para¬ 
dox fared very well in our benchmarks, 
leading the DOS pack in the post-orders 
test. Just as CodeBase will attract dBase 
users, so will the Paradox Engine attract 
users with Paradox databases already in 
place. 

Cheek Out These Libraries 

Although most of the packages are close¬ 
ly clustered in their performance times, 
db-Vista appears to be the overall win¬ 
ner in speed. We were impressed with 
the performance results for CodeBase 
and CodeBase++, especially since these 
packages use standard dBase index and 
data files. 

However, your choice for a database 
library will be determined more by what 
your application requirements are than 
by a benchmarking horse race. To put it 
another way, it doesn't matter how fast a 
database package can run if it can't run 
on your chosen operating system. 

If you want compatibility with existing 
dBase files, either CodeBase package 
will serve your needs. We really liked 
the simplified model of programming 
database applications in CodeBase C++. 
Likewise, if you already have a signifi¬ 
cant amount of data stashed in a Paradox 
database, Paradox Engine is the logical 
choice for you. For developing databases 
on NetWare LANs using almost any pro¬ 
gramming language, we would recom¬ 
mend Btrieve and the Btrieve Develop¬ 
er's Kit. 

Our overall favorite is db_Vista. It 
scored at or near the top in the perfor¬ 
mance tests we ran. It's a powerful sys¬ 
tem loaded with all the features you’ll 
ever need. Most important, db_Vista 


offers portability to a host of operating 
systems at a time when developing appli¬ 
cations for diverse networks is often a 
critical requirement. ■ 


Rick Grehan is technical director of the 
BYTE Lab. He has a B. S. in physics and 
applied mathematics and an M.S. in 
mathematics/computer science. His work 
with database systems extends back to the 
late 1970s . Ben Smith is a BYTE techni¬ 
cal editor, a former database consultant, 
and the author of UNIX Step by Step 
(Howard W. Sams t 1990). Jon Udell is a 
senior technical editor at targe for BYTE , 
You can reach them on BIX as “ rick_g f ” 
“bensmith," and "judell," respectively. 


COMPANY INFORMATION 


Borland Internationa I , Inc. 

(Paradox Engine 2.0) 

1800 Green Hills Rd. 

P.G. Box 660001 
Scotts Valley, CA 95066 
(408) 438-8400 
fax: (408) 439-9344 
Circle 1308 on Inquiry Card. 

FairCom Corp. 

(c-tree Plus 6,0) 

4006 West Broadway 
Columbia, MO 65203 
(800) 234-8180 
(314) 445-6833 
fax: (314) 445-9698 
Circle 1309 on Inquiry Card. 

Novell, Inc. 

(Btrieve 5.10 Developer's Kit) 

5918 West Courtyard Dr. 

Austin, TX 78730 
(800) 733-9673 
(512) 346-8380 
Gird* 1310 an Inquiry Card. 

Raima Corp. 

(db_Visla 3,20) 

3245 146th Place SE, Suite 230 

Bellevue, WA 98007 

(800) 327-2462 

(206) 747-5570 

fax: (206) 747-1991 

Cirda 1311 on Inquiry Card. 

Sequiter Software, Inc. 

(CodeBase 4.2, CodeBase++ 1.05) 
9644 54th Ave, t Suite 209 
Edmonton, Alberta, 

Canada T6E 5 VI 
(403) 437-2410 
fax: (403)436-2999 
Cirda 1312 on Inquiry Card, 
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Introducing QEMM 386 v6 

Technology, art and magic make the 
best memory managerlbetter still. 


Stealth: The Ultimate Weapon. QEMM6 

introduces an amazing new concept: Stealth. 

This new feature, the first of its kind, actually maps ROM into other 
areas of memory, resulting in a memory gain of up to 211K. Now 
you can load larger TSRs and device drivers into high-memory 
(the area above 640K), to give your applications more room. 
Stealth works on most IBM and IBM compatible computers, 

U New Optimize Makes it Easier. QEMM6 

includes a completely new version of Optimize, the 
program which automatically 
configures and optimizes your 
memory. Now, it includes simple on¬ 
screen instructions, the ability to play 
"what-if games, and a "view, 
browse and play" feature. 


DOS5 QEMM5 QEMM6 


Squeeze: Flexible 
Memory at Start-up. 

Often TSRs you wish to load into 
high-memory require more memory 
while they are initializing than they do once resident. Squeeze 
recognizes this, and can temporarily increase a High RAM region 
during a program's load and initialization. 


What you can expect 

Automatic Memory 
Gam Comparison 





Help for Beleaguered Laptop Users. 

QEMM 6 now fully supports most battery-operated 
laptops, with detection of "suspend/resume/ 


Manifest Changes Destiny, qemm includes a copy of 

Manifest free. This amazing memory diagnostic and analysis tool 
is vital when configuring today's complex PC systems. 


Much More Speed. QEMM makes your machine faster, 
because it can place sluggish ROM into high-speed RAM. 
(QEMM is also a lightning fast memory manager.) 


Even More Memory, QEMM's VIDRAM feature extends 
conventional memory by 96K on EGA or VGA systems. VIDRAM 
disables graphics, but can easily be turned on or off. 




DOS 3,3 



DOS 4.0 



DOS 5,0 


Model 

DOS 

f ’ ro 8 

Size 

Avail 

High 

Mem 

Avail 

HMA 

DOS 

Size 

Avail 

High 

Mem 

Avail 

HMA 

DOS 

Size 

Avail 

High 

Mem 

Avail 

HMA 

IBM PS/2 80 

581K 

21 IK 

64K 

572K 

21 IK 

64K 

620K 

211K 

OK 

Compaq 2Qe 

581K 

211K 

64K 

572K 

21 IK 

64K 

620K 

211K 

OK 

ALRVEISA 

582K 

211K 

64K 

573K 

21 IK 

64K 

629K 

21IK 

OK 


Circle 137 on 


More Memory 
by Default. 

QEMM's Optimize will 
now, automatically, find 
up to 21 IK of high- 
memory, No other 
memory manager is able 
to accomplish this feat. 

OEMM Shares 
Memory, qemm 

automatically gives 
programs any kind of 
memory they need (i,e. 
EMS or XMS). Other 
memory managers 
require manual g ion 
of memory, which means 
you have to change 
your config.sys file and 
reboot to change 
memory configurations. 


New Feature Highlights 


• STEALTH: Maps system ROMs 

INTO OTHER AREAS OF MEMORY. 

Potential memory gain: 211K. 

• NEW OPTIMIZE: Simple menu- 
ing interface, "what-if" mode, 
"view, browse and play" modes, 

AND FIVE NEW PARAMETERS. 

• SQUEEZE: Temporarily 

INCREASES A HlGH-RAM REGION 
DURING A PROGRAM'S LOADING. 

• Support for Suspend-Resume 

FEATURES ON LAPTOPS. 

• Ten new parameters for 
QEMM386.SYS and loadhi.com. 

• Support for SCAT shadow RAM. 



QEMM Practices Safe Memory 
Management. Optimize can now 
automatically detect areas which may present 
conflicts during operation. Additionally, PS/2 
users can sleep well, since QEMM recognizes a 
wide variety of adapters that may conflict with 
certain PS/2" 1 memory areas. 


Much More Compatibility. QEMM-386canrun 
Windows 3.0 in any of its three modes. 


Chart data is based on the Mowing: Automatic Memory Gain: DOS 5 will 
automatically gain up to 76K (using the DOS-high and devicehigh commands), 
QEMM v5 will automatically gain up to 172K (using QEMM's Optimize 
command and DOS-high), whereas QEMM 6 will gain up to 255K using the new 
Stealth feature, DOS-high and the new Optimize. As with any utility, these 
features are dependent on type of machine and application. M trademarks or 
registered trademarks are property of their respective owners. 

© 1991 Quarterdeck Office Systems 



Quarterdeck International Ltd., B.I.M. House, Grafton Terrace, 

Dun Laoghaire Co. Dublin, Ireland 

Tel (353) (1) 284-1444 Fax: (353) (1) 284-4380 Tech. Support: (353) (1) 284-4144 

Inquiry Curd. 
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DOS DATA 

AT WORK 


I f this is indeed the infor¬ 
mation age—and all the 
signs point in that direc¬ 
tion—then you had best 
make managing information 
your top priority In the absence 
of a unified storage-and-re- 
trievai method, a pile of impor¬ 
tant facts and figures usually 
turns out to be just that: a pile. 
But when you arrange your 
information systematically, that 
same data becomes a powerful took Enter database management sys¬ 
tems (DBMSes), the filing cabinets for the electronic age. 

If you dig into the paperwork of virtually any organization worldwide, 
you probably will come upon stacks of documents whose contents cry 
out for a digital home in a database: the customer list for the video-rental 
parlor, the cassette-tape inventory at a busy music store, or even your 
own company’s employee records. Lots of data already has found its way 
into dBase, Paradox, and other database files, but still more lies locked 
up in ink. 

In this special product roundup, the BYTE Lab examines 10 
database packages that can help convert reams of printed material into 
a useful electronic data bank. Our selections include such well-known 
packages as dBase IV (a former Ashton-Tate product now marketed 
and supported by Borland International), Borland’s Paradox, Micror¬ 
im’s R:Base t DataEase from DataEase International, Nantucket Soft¬ 
ware’s Clipper, and FoxPro from Fox Software. Other packages include 
new or lesser-known products that are no less interesting: WindowBase 
from Software Products International and Alpha Four from Alpha Soft¬ 
ware. We also look at Informix Software’s durable Informix-SQL and 


The first BYTE Lab 
Product Report 
takes a look at 10 
databases for DOS 

RICK GREHAN AND 
STANFORD DIEHL 


Precision Software’s Windows offer¬ 
ing, Superbase 4. 

All of the products we tested run 
under MS-DOS or Windows 3.0, but 
our choices by no means represent 
an exhaustive survey of database 
packages for the DOS world. Rather, 
they provide a cross-sectional sam¬ 
pling of packages equipped with 
similar capabilities (see the features 
table). We should point out, howev¬ 
er. that what you see in the product 
descriptions isn’t necessarily all you 
can get. In many instances, you can 
expand the core capabilities of the 
databases reviewed here by purchas¬ 
ing upgrades such as multiuser mod¬ 
ules, C-ianguage interlaces, and 
fourth-generation programming lan¬ 
guage add-ons. 

The Gauntlet 

The primary focus of our testing was 
to analyze the ease of use and overall 
capabilities of each database pack¬ 
age: How easily can you get data into 
the package? Is it difficult to con¬ 
struct a data-entry form? How effec¬ 
tive a tool is the program’s report 
generator? 

To help answer those questions, 
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we drew up a specification for an 
inventory system that enables us to 
put the programs through their paces 
in a controlled fashion. The specifi¬ 
cation required importing start-up 
data into four tables: an orders table, 
a parts-inventory table, a supplier’s 
table, and a salesperson table. Next, 
we built an order-entry screen of the 
type a mail-order distributor might 
need for its order-entry clerks. For 
each package, we also created a 
reorder report and a batch-mode 
order-entry program for processing 
orders and comparing them against a 
salesperson table and parts table. 

Because raw performance also 
was a consideration, we ran two tim¬ 
ing benchmarks (see the benchmark 
graphs on page 240). The first mea¬ 
sured how long it took each package 
to index a 4000-item parts file and 
import that File into the parts table. 
Although most packages let you cre¬ 
ate an index before or after reading 
data into a table, to really put the 
packages to the test we purposely 
created the parts table index before 
reading data in. This method often 
slows down performance, not only 
during importation but anytime you 


subsequently access the index. If you 
create the index after the table is 
filled with data, the index tends to be 
more compact, and searches per¬ 
formed on that index are significant¬ 
ly faster than if you had created the 
index before importing data. 

Our batch order-processing bench¬ 
mark reads an 800-item order table 
and posts its orders against a 100-item 
salesperson table and a 4000-item 
parts table. This benchmark requires 
the system to perform searches on the 
salesperson and parts tables, so we 
indexed those tables on the proper 
columns whenever possible. 

The packages we tested share a 
rich set of features. All of them, for 
example, include some form of 
browser, a querying screen that per¬ 
mits you to search a database for 
particular information. Many of 
these browsers include an edit mode 
for modifying information in the 
database. All of the packages also let 
you create forms and reports. How¬ 
ever, each package’s methods for 
supporting standard features is 
unique; benchmarking a specific 
group of operations enabled us to 
uncover these idiosyncrasies. 


ACTION SUMMARY 


■ WHAT THEY DO 
Database packages allow 
you to store information so 
that it can be retrieved and 
manipulated rapidly and in 
some structured form. 

■ WHAT YOU'LL LIKE 

With most packages you can 
quickly import your data and 
easily browse and edit your 
database once its built. Most 
DBMSes include a form 
designer for constructing 
custom data entry screens 
and some form of report* 
builder for generating custom 
reports. 

1 WHAT YOU WONT LIKE 
A complex database often 
requires programming in the 
database package's DML 
(database management 
language), which can be as 
complex as any high-level 
language. 

■ RECOMMENDATIONS 
The performance and 
functionality of FoxPro 2.0 
can't be beat. We also liked 
Paradox for its intuitive 
interface and outstanding 
documentation, 
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ALPHA FOUR 1.1 


Alpha Four is a database package that 
wraps a spiffy, menu-driven interface 
around a dBase-compatible engine. The 
advertisements touting u as a u relational 
database tor non programmers” are right 
on target; Alpha Four lacks a real database 
management language (DML), so there's 
not much for a programmer to do. In fact, 
Alpha Four's programming capabilities 
are so limited Lhat it couldn't perform our 
batch order-processing benchmark. (A 
future release of Alpha Four, however, 
reportedly will include a powerful script¬ 
ing language that will make the program 
more versatile.) 

On the bright side* Alpha Four's 
import capabilities are among the best of 
any package we tested. If you select the 
option to import an ASCII rile with fixed- 
length keywords. Alpha Four guides you 
comfortably through the process of map¬ 
ping data from the source rile to the target 
database. It even displays the first record 
of the input file, highlighting sections of 
the record so you can see instantly what 
portion of the record you are importing 
into each field. As you would expect, 
Alpha Four can read dBase IQ and dBase 
HI Plus files directly. 

You specify relationships among files 
using the program's set editor (the pro¬ 
grams uses set to mean database). Once 
in the set editor, you define ihe primary 
table (called a parent database) and its 
link fields, its connections to any child 
databases. The links may be one-to-one 
or one-to-many, and parcnt/child rela¬ 
tionships may be nested, but you may 
not create more than 10 databases in 
each set. The set editor displays links 
graphically, so you can see a tree dia¬ 
gram of file relationships at a glance. 

Alpha Four’s forms builder is suffi¬ 
cient for simple data retrieval and query¬ 
ing, but we had trouble using it to do 
anything complicated. It includes all the 
basics—multiple file access, verified 
fields, and calculated fields—but expres¬ 
sions within calculated fields can be only 


254 characters long. This restriction 
quickly limits your ability to set up a 
form that uses complex decision-making 
sequences during field updates. 

Alpha Four does include some very 
powerful utilities, though. If you have a 
search query that you execute frequently, 
you can save the expression for reuse. If 
you often use your database to do mail¬ 
ings—creating mailing labels and form 
letters, for instance—-then Alpha Four 
may be just Ihe ticket. It has functions for 
just such purposes. Even more useful is 
Alpha Four’s Post Database com¬ 
mand, which presumes that you keep a 
database of transactions that you periodi¬ 
cally post to a master database. A trans¬ 
action of this type might be a journal- 
entries database whose contents you post 
to your general ledger database on a 
monthly basis. You tell Post Database 
what the linked field is—the account 
number, in the previous example—and 
the command races through the transac¬ 
tion database, tallying its contents into 
the proper rows of the master database. 
You can select among four tally func¬ 
tions: add, subtract, replace, or none 
(although we can't figure out why any¬ 
one would conduct a series of null opera¬ 
tions on a database). 

Alpha Four might be ideal for a small 
business that uses a database primarily 
for tracking clients and maintaining an 
inventory containing several thousand 
items. The company’s claim of providing 
a package for non programmers is accu¬ 
rate; Alpha Four's ability to easily create 
mailing labels and chum out form letters 
attests to that. However, we found the 
package's simple approach too restric¬ 
tive overall. 



CLIPPER 5.01 

Clipper takes the opposite tack from 
Alpha Four: This database development 
package is decidedly for programmers. 
Although it lacks some of the nifty code- 
generation utilities of the other packages. 


Clipper offers a wealth of tools and 
capabilities that programmers need. 

Two of those tools are a report gener¬ 
ator (called RL) and a utility (called 
DBU) for creating and managing 
database files, but even these programs 
come with a twist: They are written in 
Clipper's own programming language 
and the source code is included. You can 
use Lhis code as reference or tweak it and 
add it to your database applications. 
You'll especially appreciate the database 
utility when you’re building database 
structures and objects. 

Although Clipper is built for users 
who understand programming, an inter¬ 
active working environment still is 
important, particularly when it comes to 
doing mundane database management 
tasks, DBU is helpful here, too. The 
main DBU screen lists options across the 
top of the screen, along with the function 
keys assigned to them. The rest of the 
screen is devoted to a visual representa¬ 
tion of the active database view, which 
consists of a column split into three sec¬ 
tions. The first group displays the names 
of the active database. If you include an 
argument when invoking the DBU pro¬ 
gram, the database or view you specify 
will appear here. The next section shows 
the active indexes associated with the 
active database, and the bottom grouping 
displays the field names for the active 
database. The column itself represents a 
work area. If the column is blank, you 
simply press the Enter key to see a list of 
the databases in the current directory. 
You can select one of them to load into 
the work area or create a new database 
by pressing the appropriate function key. 
This setup lets you quickly and easily 
load different databases into separate 
work areas, use or create indexes, and 
modify the structure of your database. 
We especially appreciated the ease with 
which this system let us create different 
views and set up database relationships. 

The RL report generator isn’t as flex¬ 
ible. It does not support a WYSIWYG 
outline of the report, nor does it let you 
see a preview of the output as you work. 
The program simply prompts you for a 
column name and definition. You then 
type in the field name you want to 
appear in the first column, along with the 
title for the column. You also can define 
summary fields from the column-defini¬ 
tion screen. Thai's it. You can add only 
one column at a time. After you set up 
your columns, you can specify groups 
and set up parameters for the entire 
report. But even though its procedures 
aren't slick, RL does the job with ease. 

Clipper's real power lies in its coding. 

continued 
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Accelerated Database Performance 

Compared to conventional relational databases, retrieval 
of records can be 10—20—even 50 times faster with 
db_VISTA III from Raima. 

Propelling The Biggest Names In Business 

Companies like General Motors, Hewlett-Packard, IBM, 
Eastman Kodak, Rockwell and others are using 
db_VISTA III in their competitive environments. Today's 
nost critical, most demanding applications demand the 
high performance of db_VISTA ID. 

Powerfully Efficient Leading-Edge Technology 

Raima's combined technology merges the flexibility of 
elational databases with the lightning speed and efficient 
storage of the network model. It's written entirely in C, 
so you can "fine-tune" the db_VISTA III engine for 
optimum performance in any application. 


Put Yourself In Fast Company 

Give yourself the competitive advantages of db_VISTAIII: 

* Speed—faster access to data 

* Portability—supports most environments 

* Royalty-free—increase your profits 

* Source Code Available-—total programming flexibility 

* Full Raima support services—including training 

Whether you're writing a stand-alone DOS application, 
or one for UNIX accessing thousands of records, 
db_VISTA III will put your application on the fast track. 
Race to the phone and call for more information! 

In the U.S. or Canada, call: I-800-DB-RAIMA 


In Washington state or international, call: (206) 747-5570 

¥1 RAIMA 

cdrpdration 


Relational B-tree indexing. Network data model. Relational SQL query and report writer. Single & multi-user. Automatic recovery. Built-in referential integrity. 
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As the benchmarks indicate, the pro¬ 
gram’s compiler is very fast, but the pack¬ 
age also has a number of interesting capa¬ 
bilities. One new feature is its support of 
so-called code blocks, small chunks of 
executable code that you can store as 
variables or pass as arguments to other 
programs. You use an EVAL( ) function to 
execute a code block. Another helpful 
feature is Clipper's use of make files for 
tracking which files in a program depend 
on other files to run properly and keeping 
them up to date. With this system in 
place, you can invoke the Make utility to 
perform only those compiling and linking 
operations needed to keep all the files in 
sync* Clipper also supports functions to 
read from and write to binary DOS files* 
A file pointer follows the read or write 
sequence, or you can set the pointer your¬ 
self wiLh the SEEK () function. 

Programmers also will appreciate 
Clipper's debugger, which lets you step 
through your program code, enter com¬ 
mands, and monitor the state of particular 
variables, field names, or expressions* A 
status window lists the databases open in 
all active work areas, as well as the val¬ 
ues of all Set commands. The debugger 
also keeps a history of all routines called 
as the program code executes* Clipper is 
not for the database novice* hut database 
programmers will find a lot to like* 



DATAEASE 4.2 

When you work in DataBase, you get the 
feeling that the program is taking you by 
the hand, patiently guiding you along 
step by step. This can make things easier, 
but at times you may want to break loose* 
If you've worked with databases 
before, don't expect DataEase to work 
like anything you're used to. It follows a 
unique, structured approach. When you 
start up DataEase, you are greeted with a 
log-on screen. You must indicate the 
name of the database you'll work in right 
off the bat* If you enter the name of a 
database that isn't listed, DataEase asks 
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if you want to create a new one* The pro¬ 
gram also prompts you for a user name 
and password. You can press the Enter 
key if you don't wish to protect the 
database from prying eyes. 

Al the main menu, your choices are 
listed next to option numbers. You can 
use cursor keys to highlight an option or 
press the number of your choice, 
DataEase does not support a mouse* 

Usually, the first thing you do with a 
new database is create a table (called a 
form in DataEase). DataEase follows this 
approach but gives you extra mileage. 
As you create your form, you are creat¬ 
ing an entry screen and a table structure. 
You start with a blank screen on which 
you can type text (a heading that reads 
Company Name:, for instance). When 
you press FIG to enter information in a 
field, a field-entry form containing the 
text you just typed appears* This 
sequence is typical of how DataEase 
works: The interface is made up entirely 
of menus, function key options, and 
blanks for you to fill in. 

The form used to define your fields 
exposes some of the powerful features 
DataEase offers; no programming is 
required. You can define the field type as 
you would in any database program, but 
DataEase also lets you specify numeric 
formats, such as a phone n umber or social 
security number, without using functions 
or formatting code. You then can desig¬ 
nate the field as a required field or a 
unique field by filling in the blanks the 
program presents. An entry labeled 
derivation formula lets you enter a formu¬ 
la for the field, such as quantity^price; 
you can use the resulting figure to com¬ 
pute the value in the total sales field. 

After you design your forms, you can 
link them using another menu option* 
You simply specify the forms you want 
to link and fill in the fields to link; 
DataEase makes sure the connection is 
retained during all subsequent opera¬ 
tions. For instance, you can pull up a pri¬ 
mary form that tracks company names 
and press F10 to access a secondary 
form listing the parts a particular compa¬ 
ny supplies. DataEase keeps track of the 
relationship between the two tables. 

DataBase's structure made it especial¬ 
ly easy to generate our report. We desig¬ 
nated a primary table to use and a form 
came up with the field names* Next, we 
pressed the space bar to select the fields 
we wanted to show up on the report* 
DataEase also let us enter keywords in 
the field list so that we could group 
selected fields or accumulate statistical 
information such as running totals. This 
enabled us to call up a related table or. 


easier still, create a lookup field for 
pulling the associated information into 
the report. For the company field, for 
instance, we entered the keywords group 
and sum and designated part numbers as 
the lookup field* This produced a report 
listing each company name and the part 
number of the products the parts table 
indicated that the company supplied. The 
total replacement cost for all back¬ 
ordered parts from each company was 
listed at the end of each company's parts 
list, and a grand total was supplied auto¬ 
matically at the end of the report. 

The program is easy to work with, but 
in the end we fell confined by DataBase's 
environment. You must use the DataEase 
editor to build code, and it won't let you 
save a file that contains bad code or 
nonexistent variables* We also had prob¬ 
lems with the batch-entry code because 
we started out using lookup fields, 
DataBase's lookup fields are updated 
only when you enter data in a form; they 
do not change when the data referenced 
by the lookup changes. This limits their 
usefulness for programming purposes. 

Restrictions such as Lhis won't help 
programmers feci comfortable in the 
DataBase environment, but novice users 
who need to set up their own applica¬ 
tions should do well with the package. 



DBASE IV 1.1 

Gone are the days when dBase set the 
standards for DOS-based database man¬ 
agement. dBase rose to the top mostly on 
the strength of its powerful programming 
language. Delays and buggy releases 
opened the door for packages that 
included the same programming prowess 
hidden beneath simpler interfaces* 

dBase is becoming easier to use: In 
addition to the dot prompt so familiar to 
old-time dBase hackers, the program 
now offers a menu-driven interface 
called the Control Center. Although the 
Control Center represents an improve¬ 
ment for users intimidated by a single 
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We never dreamed 
for creating the best PC 


Object-oriented, event-driven operation 
means that you get the benefits of a 
Graphic User Interface (GUI) on your DOS 
PCs, and code that's reusable from 
application to application. 



FoxPro 2.0 is the state-of-the-database-art, 
an object-oriented, event-driven DBMS that 
runs in DOS to protect your information 
systems investments. 


Rushmore query optimization is unique 
to FoxPro and gets your answers as 
much as hundreds of times faster than 
competitive products. 



4GL Tools (Fourth Generation 
Language) simplify the creation 
of Mac-like applications on your 
DOS PCs, using keyboard 
shortcuts or a mouse. 
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of resizable, scrollable 
windows, get to ail of your 
data all of the time, 



Optional Distribution Kit creates 
stand-alone .EXE files for 
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Application Program Interface (API) links 
to external libraries written in C or 
assembler, Third-parties are currently 
developing communications, client/server 
access and other packages. (Optional 
Library Construction Kit available.) 


For users, the View window makes 
it easy to work with multiple tables 
of data, ROBE (Relational Query 
By Example) simplifies the 
creation of business queries. 


FoxPro 2.0 runs your industry- 
standard dBASE programs today 
lets you build on your current 
systems for your needs tomorrow, 


Applications you write in FoxPro 2,0 can 
exchange data with our FoxBASE+/Mac on a 
LAN today, will run virtually unchanged under 
our Windows, Mac and UNIX versions currently 
in development (no release date yet). 


Response to FoxPro 2,0 has been 
overwhelmingly favorable. 

And that’s the problem: the response has 
been overwhelming, 

We’re hearing of callers being on hold for 
20 minutes or longer! 


And this in spite of ramping up our 
support months in advance of the release. 

Well, we’re adding another 40 phone 
lines and hiring more people. And if that’s 
not enough, well add even more. 

In the meantime, we’d like to say 
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dot on a blank screen, the simple addi¬ 
tion of pull-down menus doesn't make 
this a user-friendly product* First of all 
the package doesn't offer mouse support* 
You must rely on Alt-key combinations, 
cursor keys, and function keys to get 
around* The Control Center doesn't help 
the cause much by requiring confirma¬ 
tion whenever you move out of one 
operation and into another* Even when 
you've saved the data in the window and 
you press the Escape key to return to the 
main menu, the Control Center asks if 
you really want to do that. 

Once you get used to the key se¬ 
quences, the Control Center offers a tew 
nice features. Among them is the pro¬ 


gram's query builder* As with many other 
packages, you start out with a skeleton of 
the active database structure* You can add 
multiple databases to the query from the 
menu and switch among these databases 
with function keys. By pointing to field 
names in the skeleton, you can create 
links between databases, specify fields to 
include in the query, organize the 
database using specific fields and sort 
methods, and set the conditions for the 
query* A query also can trigger multiple- 
record updates; you can save the result as 
a view or as a new database. 

We really missed mouse support 
when building forms and reports. Worse, 
the interface offers no obvious way to 


A Taste of SQL 


T wo of the database packages we 
worked with—Informix and 
WindowBase—used SQL as 
their database management lan¬ 
guage. Another, R:Base, retains SQL 
compatibility while adding a few 
other capabilities. 

To work effectively in any SQL 
database, you need to start by placing 
yourself in a “table" frame of mind. 
That involves adjusting to the idea 
that you have to manipulate your 
database as a whole, rather than as a 
collection of individual records. At 
times, this approach offers distinct 
benefits. For example, when we 
imported the salesperson information 
into the SALESPERSON table in 
Informix, we noticed that we had set 
the ID field incorrectly. It should 
have ranged from 1000 to 1090 but 
instead ranged from 0 to 99. In a 
database not based on SQL, fixing the 
problem might have required writing 
a looping structure to read in each 
entry, changing the ID number, and 
writing the change back to the 
database. In SQL* the solution is as 
simple as adding 1000 Lo each ID 
number. The statement to do this is: 

UPDATE SALESPERSON SET ID = 
ID “H 1000* 

But because SQL implementations 
are far from standardized, not all 
structures are as predictable across 


the board. In Informix-SQL, for 
example, we used the following 
sequence to move the contents of a 
field from the parts table into our 
orders table: 

UPDATE ORDERS SET PRICE = 

( SELECT PRICE FROM PARTS 
WHERE ORDER*STOCK„NO = 
PARTS.STOCK JSfO); 

Window Base's SQL, however, does 
not permit an embedded SELECT 
command within the SET clause of an 
UPDATE statement. To combine fields 
from two tables, you must create a 
third table and link them along a 
common field. To complete the oper¬ 
ation described above, for instance, 
you would create a temporary orders 
table and issue an INSERT command 
with an embedded SELECT com¬ 
mand. The SELECT command would 
include all the fields from the first 
orders table, along with the price field 
from the parts table. The WHERE 
clause would look similar lo the one 
above and would specify the join 
field (STOCK_NO, in this case): 

INSERT TEMPORD5 

SELECT <fields from ORDERS>, 
PRICE 

FROM ORDERS, PARTS 

WHERE ORDER.STOCKING = 
PARTS. STOCK.NO 


relocate text and fields. You won't find 
eut-and-paste capability (not even in the 
editor), and you can't simply select a 
field and move it. After consulting the 
menu and the documentation, we finally 
resorted to deleting fields and replacing 
them. The forms generator did not sup¬ 
port multiple database entry forms with¬ 
out some tweaking of the code* When 
we first loaded different databases from 
the menu and placed the fields on the 
design screen this looked possible, but 
when we ran the form, it could not find 
the field designators. We loaded all the 
databases used in the form into different 
work spaces and set up relationships for 
each of them, but the form still didn't 
understand any references for fields out¬ 
side of the active work space. Fortunate¬ 
ly, the fix was simple. We loaded the 
generated code (saved with a .FMT 
extension) into an editor and prefaced 
the external field names with the 
databases they belonged to. Not a huge 
undertaking, but the form generator 
should have been able to do it. 

Usually, the best way to work with 
multiple databases is to create a query 
first* This worked well with the report 
generator but was less effective with the 
form generator. We couldn't use the 
dBase form templates for operations that 
allow updates (browse and edit* for 
instance). The view created was set to 
read only. To create our report, we set up 
a query and used the result to design the 
report* That worked and didn't require 
additional tweaking. We added a group 
designation and placed the company 
name in the group header so that the 
company name was listed first, followed 
by all the part numbers for that company. 
We then moved to the end of the high¬ 
lighted band below the group and added 
a summary variable to compute the 
back-order replacement cost. This gave 
us a cost summary at the end of every 
group listing. The report generator auto¬ 
matically set up report summaries for all 
our numeric fields. We deleted those we 
didn't want to use* 

Because of the state of the documen¬ 
tation we received, however, the process 
did not go as smoothly as it sounds. 
While we were reading about update 
queries, the discussion suddenly 
switched to forms. Finally, we discov¬ 
ered that the manual had jumped from 
page 8-6 to page 9-19. We started look¬ 
ing around for the last part of the chapter 
on update queries and noticed that chap¬ 
ter 10 also ended abruptly, cut off once 
more by page 9-19. The rest of the pages 
then fell in order, but we didn't find the 
last part of chapter 8 until we rustled up 


234 BYTE* JANUARY [992 








$ 2,899 $ 3,499 

486-33 ISA* 486-33 EISA*' 

► }2^Bft Intel 80 486/33 MHz CPU * Burst Mode Support 
» Zero Walt 64KB (Exp, to 256KB) High Speed Cache* 

* Zero Walt 128KB High Speed Cache* * 

* -4MB Zero Wait State 32-bit memory on the Worlds Best Motherboard 
made by AMI (Expands to 32MB * /96MB *■) 

* H Expansion Slots 16bU f 7-ELSA and 1 32/8 hit* “ 

* SONY 1304 HG 14" SVGA Monitor (1024 x 768 Non-iiUerUced) 

* Orchid ProDesigner II VGA Card with 1MB RAM 

* 207MB 15nts Maxtor IDE Hard Drive 

* TfeflC 1 ZAND I 44 Floppy Drives 

* 2 Seriai/1 Parallel Pom I/O* * 2 Serlai/2 Parallel Ports I/O** 

* PC Power & Cooling 300 Wait Power Supply 

* Vertical Case: 6 Bays/Security Lotb/LED 
(Also shown Is our optional deluxe case 450 W PS) 

* Keytronics 101-key Enhanced Keyboard 

* AMI BIOS/CM OS Set-up/Diagnostics/Clock/Calendar 

* 3’Ring Cloth Binder for Manual and Software 

* 10-year Lithium Battery / Tool 

p 800 number for Lifetime Technical Support 

* TRW On-Site Service Available to Most Locations 

* Federal Express Replacement of Defective Components 

* FCC B Certification 

$1,899 386-33 MHz 
COMPLETE SYSTEM 

Upgradable to 486 

386 20SX Starting at $799 

9205 South Avraia Dtarkn, MJuKiii 60^59 
708/8 ItM 010 Fa* 708 810-9490 

COLORADO 120MB Tape Back-1 p Option $249 
BOCA 2-ifh0 Baud Internal Modem Op lion |69 


THE TfX&tt COMMITMENT TO 
QUALITY AND VALUE KEEPS GROWING! 

OUTSTANDING* Thai is the word PC Magazine used to describe our 
system! Wfc're very proud of our 486-33 review and we encourage 
you to read it. 

One example: Of 30 systems reviewed, ranked #1 in the 

small-record DOS access file test and #2 in the large DOS access 
file test for speed! To achieve this feat w T e relied on Maxtor and 
Ultrastor, two fantastic product partners. 

Maxtor and Ultras tor are just two companies on a long list of 
companies we oh Lain high-quality components from to custom-build 
high-quality' systems. AMl—SONnr—Intel-Teac—Orchid-Keytromcs- 
Micropolis-CYRIX—SIEMENS-PC Power & CooJing~BOCA arc 
all names you 'll easily recognize. You'll never sec us offer components 
from Fni- Man chnl or other longue-twisting companies you've never 
heard of befure. 

WYSIWYG is a term used in desktop publishing. What You Sec Ls 
What You Get Ls also a standard we use in building our systems. 

That means you get exactly what you expect when you receive y r our 
order from us. No hidden surprises or cut corners that many of our 
competitors try to sneak by with cheap or low quality components. 

The use of AMI motherboards guarantees full DOS4JNIX-OS2 
compatibility. We custom-build every system and offer special prices 
on enhancement items to upgrade your system like CD ROM's, 
digitizers, laser printers, scanners, 20* monitors, and hundreds of 
other products. 

Our parent company, PC PROS, was founded in 1982. Before you 
buy any system, ask all the bard questions and compare Who 
makes the motherboard? This is one of the most important questions 
to ask since this is the heart and soul of any computer. We use more 
AMI motherboards than anyone in the w'orld. Don't be fooled by 
claims of an AMI BIOS equaling an AMI motherboard. Insist 
you receive a system with the best motherboard money can buy. . . 
an AMI. 

’Whether you're government, FORTUNE, major institution or jnst 
need a machine or two for your home or office, we offer the 
absolute best quality and service anywhere! 


Made in the USA 


r lOVCHE 

mc."o 'twaat! 


WHO YA GONNA CALL? 




708/8104010 




Circle 195 on Inquiry Card. 



























another dBase package from the BYTE 
library. Hopefully, quality control will 
improve under Borland. 

The latest release of dBase IV is an 
improvement over past incarnations. 
Still,, if you like the power and maturity 
of the dBase language, FoxPro is the bet¬ 
ter product. 



FOXPRO 2.0 

If your primary criterion for a database is 
performance, you need look no further 
than FoxPro 2,0. But that T s not its only 
selling point. FoxPro has a lot to offer 
casual users and developers alike. The 
interface includes pull-down menus— 
along with a convenient command win¬ 
dow—so you can use menus or type 
commands without either interface get¬ 
ting in the way of the other. Mouse sup¬ 
port is the best of any character-based 
package we've worked with. The com¬ 
mand window keeps a running history of 
FoxPro instructions. This makes it easy 
to repeal commands used throughout a 
session. You also can select portions of 
the command history and paste them into 
your applications. If you trigger opera¬ 
tions from the menu options, FoxPro 
places those instructions in the command 
history—a great tool for building appli¬ 
cations. You can perform an operation 
using FoxPro’s menus, capture instruc¬ 
tions from the command history, and 
paste them into a program file. 

FoxPro made child’s play of our pro¬ 
ject. To create the data-entry screen, we 
opened the databases and set up the nec¬ 
essary relationships. FoxPro's View 
Window assisted these setup chores. The 
window graphically depicts available 
work areas; you can select a work area 
and open a database in it by clicking on a 
command button. FoxPro provides a list 
of databases from which to choose. After 
loading the three databases we needed, 
we highlighted the orders database and 
selected the command button to set a 
relationship between it and the parts 


database. FoxPro offered a dialog box 
with a list of key fields. We selected the 
stock number field to link the two 
databases. Because we would need to 
repeat this operation later when writing 
code for the batch-order test, we called 
up the command window, copied the 
commands generated in the operation, 
and pasted them into a program file. 

When we designed the input screen, 
the screen generator saved environment 
information. We didn't have to worry 
about opening databases first and setting 
up the relationships. The screen builder 
starts off as a blank screen in which you 
can enter text and place fields. You also 
can create command buttons, check 
boxes, “radio” buttons, and pop-up lists. 
And you can attach pieces of code to any 
object, including the fields. From the 
setup screen, you can designate code to 
run before and after the screen-entry pro¬ 
gram. When you generate code for the 
screen you've designed, you can attach 
other screens to it, which saves you time 
once you build a library of generic 
screens. We simply added a control 
screen included in the tutorial for navi¬ 
gating through records, adding a com¬ 
mand button for processing an entry and 
attaching code to update the parts 
database and the salesperson database 
each time an order is entered. 

The easiest way to create the reorder 
report was to build a query first. To do 
this, we opened a new query screen and 
selected the company database and the 
parts database for our query, A dialog 
box, which included three blank boxes, 
prompted us to enter the linking criteria. 
Clicking on the box on the right brought 
up a list of fields in the parts database, 
while the left box offered fields from the 
company database. The middle box pro¬ 
vided a choice of relational operators 
(like, less than, and so on). With a few 
clicks of the mouse, we had created a 
simple query. Next, we selected the 
fields we wanted to include, grouped the 
query by company name, and sent the 
result to a report. When we ran the 
query, FoxPro generated a report file, 
which we could call up from the report 
builder for reformatting. As in the screen 
builder, we could drag text and fields 
around with the mouse or group infor¬ 
mation and then move it. To keep track 
of running totals, we defined a couple of 
variables and put them in the group foot¬ 
er and the page footer. A query is saved 
as a program file and since a formatted 
report is part of the query, you can gen¬ 
erate the final output directly from the 
command line by invoking the DO com¬ 
mand and using the filename as an argu¬ 


ment, or you can include the command 
sequence in an application, 

FoxPro was a bam burner on our per¬ 
formance tests, thanks mainly to Fox¬ 
Pro's proprietary Rnshmore technology. 
Our one complaint about the package is 
its unwieldy documentation. Finding 
information quickly was a problem, but a 
strong on-line help facility got us 
through the rough spots. FoxPro is sim¬ 
ply an outstanding product. 
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INFORMIX-SQL 

Informix-SQL is a structured-query-lan¬ 
guage (SQL) database through and 
through. The program’s look is more 
Spartan than that of the other systems 
we examined; you’ll find no multicol¬ 
ored screens with pop-up menus and 
windows here. The package's Lotus- 
style, menu-driven screens automate the 
more significant database operations, 
such as creating a table, defining and 
altering fields, and so on. Informix also 
includes a report generator and a system 
for executing form-definition files that 
you design and write in a kind of pseu¬ 
dolanguage. But at its core, Informix is 
a SQL system. 

You build a form in Informix, not by 
moving a cursor about on the screen 
with a mouse or arrow keys, but by writ¬ 
ing a form-specification file, a kind of 
screen definition coupled with exe¬ 
cutable instructions. This file comprises 
five parts: a database section, which 
identifies the database on which the 
form will operate; a screen section, 
which defines the layout of the screen; a 
tables section, which identifies which 
tables the form will access; an attributes 
section, which describes each field dis¬ 
played by the form; and an optional 
instructions section, which defines oper¬ 
ations to be performed on fields within 
the form. Simply put, the database and 
tables sections tell the system what to 
show, the screen section tells where to 
show it, the attributes section tells how 
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First Name 




Last Name 


1 - 7Z -1 
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Cancel 





• Multi User 


Use CodeBase 4.5 from Visual Basic 
or Turbo Pascal for Windows. 


• Portable (DOS, Unix,...) 

• Royalty Free DLL 

• C++ interface included 


Use the super-fast, super-small FoxPro 2.0 
CDX or the Clipper NTX index files. 

" Our product was too slow under FoxPro 2.0, 
so we rewrote it in C using CodeBase. Now 
it is incredibly fast.” 


Jeff Reed, DCS Computer Services 
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The C Library for DataBase Management 


SEQUITER 

SOFTWARE INC. 
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c. 


Imagine this. 

A Windows”database that can handle 
virtually any data type. 

It's called Superbase’ 4 from Software 
Publishing Corporation. With it, the devel 
opment possibilities are, well, thought 
provoking. 

Consider bar 
coding. The 
state of the art 


in inventory control. Start thinking 
creatively and anything's fair game. A 
high-security prison, 
& _____ for example, uses 


iiiiiiiiiiin 


Superbase 4 to handle 
the toughest inventory control problem 
anywhere. Keeping track of their 
prisoners. 

Or how about video? Through DLL 
you can store still shots from a full-motion 
video camera. So you 
can monitor re¬ 
mote locations 
in real time. 

Or grab key images 
from a previously recorded tape. A 
petrochemical facility, for example, uses 

Superbase 4 to 
store camcorder 
images in a 
training file for new 
engineers. 


Imagine, a free demo disk just by calling 1-800-336-8360, Operator 617. 

Suptcbjii' i rt'gjitcjnJ tuwfonufliancISupcrtmi' -I n i irjdmurC i>fSoftware NhlnhictR Corporal km. Wimliiwiji j stddi'jiLJik ul MLlcoscjIL i'ujpn ration. fl 1951 Sollwafe Publishing Corporal Ion, 3L6S Kiif-Ci Road, Sanla darn, CA 550.51, 
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What's more, 
any photographic or 
graphic image can 
be included in any 


and DB2, among others. 

In fact, Superbase 4 already manages 
a direct mail database containing over one 
million records. It could handle a lot more. 



Microsoft 

WINDOWS 


data file. So you can dress up product 
catalogs. Personnel records. Insurance 
claims files. Or anything 
else you can think of. 

And through DDE 
you can even pull in more 
familiar business acces¬ 
sories. Like maps, graphs, charts, and 
spreadsheets. 

But don't think for a minute that this 
versatility comes at the expense of raw 
power. Superbase 4 is fast. It lets you 
include an unlimited num¬ 
ber of characters in any text 
field. And supporting SQL, 
it easily connects with some 
formidable databases—SQL 
Server, Oracle, Sybase, dBase, 
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A stock market ticker. A ticket sales network. 
You know, big stuff. 

And our Data Management Language 
(DML) gives you unsurpassed ease and 

flexibility in customizing screens. 

So it's no wonder Superbase 4 
is the worldwide market leader in 
Windows databases. Just imagine 
what it can do tsssFm 




for you. 
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to show it, and the instructions section 
tells the system what to do before, dur¬ 
ing* and after showing it* 

There's a catch to Informix's form 
system, though; You can operate only on 
fields displayed by the form. This ran us 
aground when we were building our 
order-entry form. Each order carried a 
salesperson ID number, which refer¬ 
enced a row in our salesperson table* We 
naturally wanted the appropriate sales¬ 
person's year-to-date sales field updated 
whenever an order is committed. But we 
didn't want to let an order-entry clerk 
see a salesperson's year-to-date sales, so 
we tried to update that field without dis¬ 
playing it. No chance. Another annoying 
shortcoming is how fast error messages 
come and go. In most cases, they appear 
on the last line of the screen, heralded 
by a beep. If you don't get your eyes 
down there quickly enough, the message 
is gone before you've read it. This hap¬ 
pened twice while we were trying to 
create an index for one of our tables. 
Ultimately, wc did gel the index built, 


but to this day we don't know what the 
error was. 

Included with Informix-SQL are a 
number of utility packages. BCHECK 
verifies the integrity of indexes; if it finds 
a discrepancy between a data file and one 
of its indexes, it lets you recreate the 
index. DBLINK and DBLOAD are handy 
for ferrying data between Informix and 
the outside world of Lotus 1-2-3, dBase, 
or ASCII files. With DBSCHEMA, you 
can produce the SQL statements needed 
to create a table or database (if you've 
already built the table in Informix), 

The Informix-SQL documentation is 
well presented, and the software certain¬ 
ly is solidly crafted. Informix-SQL runs 
on a variety of platforms; if you're inter¬ 
ested in portability this is a DBMS to 
consider. In addition, Informix sells 
numerous add-ons that extend the capa¬ 
bilities of Informix-SQL, One such 
package, ESQL, lets you embed SQL in 
C programs so that you can write code to 
more efficiently perform operations that 
SQL is ill equipped to handle. 
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PARADOX 3.5 


One of Paradox's most notable charac¬ 
teristics is its speed. Not only did Para¬ 
dox perform well in our speed tests, its 
response lime for browsing and editing 
tables was quick-as-a-blink fast. 

You do complex querying and editing 
using the query by example (QBE) tech¬ 
nique. It works like this: Paradox pre¬ 
sents you with a grid that mimics the 
layout of the target database. You enter 


BENCHMARKS 


Alpha Four 

Clipper 

DataBase 

dBase IV 

FoxPro 

Informix-SQL 

Paradox 

R: Base 
Superbase 4 
WindowBase 


< Better BATCH ORDER-PROCESSING Worse ► 


# 


I 127 


H| 290 


H 309 


F 



3904 




0 1000 2000 3000 4000 0 500 1000 1500 

Seconds Seconds 

'Product proved incapable or running this benchmark. 

For the Importing and indexing benchmark, each program had to create a 4000-record database of parts information from an ASCII file. The 
Batch Order-Processing benchmark tests the time if took each package to post a batch of800 orders and update three separate database jUiS; In 
each case. FoxPro displayed the most impressive performance. 
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Open new windows with T1 microLaser™ printers* 



And get powerful fonts and graphics, 
ease of use and more speed than even 


By now you’ve heard how fast and 
easy Microsoft® 1 Windows™ makes it 
to tap all that PC power youve got on 
your desk. 

Well now there's an affordable, easy 
way to put that power on paper — 
microLaser from Texas Instruments. 

Right out of the box, microLaser 
comes with what you need to print the 
dazzling pages of text and graphics 
you ve dreamed o£ w/m 
' Just plug it in and go. 6 * postscript 

That's because microLaser PS models 
come with PostScript 1 ® software from 
Adobe® and the memory it takes to use 


it Plus you get your choice of either 17 or 
35 scalable fonts, starting at just $1,399* 

New model. More speed. Same price. 

When it comes to print speed, the 
new microLaser Hus zips along at 
9 ppm. If you need a shared printer solu- 
don, turn to the 16 ppm microLaser XL 

If all that isn't enough, just look at 
what else you get with microLaser. It's 
the smallest printer in its class. It ham 
dies more paper and envelopes in more 
ways. And it supports more than 4,000 
software packages, induding your 
Windows applications. 


So when you add it all up, you'll 
understand why the power of your ideas 
needs the power, convenience and econ¬ 
omy of microLaser, Let microLaser open 
new windows for you. 

For the name of the nearest dealer, call 

1-800-527-3500. 


4? Texas 
Instruments 


HI suggested retail pncc, (Dealer prices mrtvvaiy ) minoIiKr Ls a T&iemark of Tetaa Instruments InmrporansL Mksraojfr U * rcgunerd trademark and Window? tradematk of Microsoft GaTporancrn. 
Adobe, PostScript and the PostScript logo are registered trademarks of Adobe Sv^cms, Inc © 1391 T1 71860 
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relational operations and filters within 
the fields you want Paradox to evaluate. 
For example, if you want to set all cur¬ 
rent sales figures to zero, you would type 
>0, CHANGETO 0 in the appropriate 
field slot in the template. When you turn 
Paradox loose, it uses the information in 
the template to guide its actions. 

Paradox supports the most important 
import and export formats, but we ran 
into trouble importing information stored 
in ASCII format. During the portion of 
our testing involving importation of 
ASCII data, Paradox demanded that the 
fields for each record of the import file 
be arranged in the same order as the 
fields in the destination table. (In con¬ 
trast, Alpha Four allowed us to map input 
fields to target fields in the database.) 

With Paradox, you must plan care¬ 
fully before jumping into building a 
form. This is particularly true with 
forms that access multiple tables. Multi- 
table form design involves creating a 
master form for the master table, then 
inserting into that master form embed¬ 
ded forms from other tables. So to create 
the full master form you should design 
your embedded forms first—unless you 
don't mind flipping back and forth 
among forms as you work. Upfront 
design will eliminate lots of down-the- 
road headaches. 

Paradox’s database management lan¬ 
guage is PAL, though to present PAL as 
simply a DML is a misrepresentation. 
PAL is not what we expected. Being a 
procedural language, PAL is not a SQL 
derivative. Nor does its repertoire include 
typical database manipulation language 
statements such as SEEK_KEY and 
READ_RECORD and DELETE_RECORD. 
Rather, PAL is a language that automates 


the Paradox environment. For example, 
the PAL command for moving to the next 
record in a file is DOWN, which simulates 
the effect of pressing the down-arrow key 
(hence the command's name). 

What makes PAL programming diffi¬ 
cult is that it resembles sending com¬ 
mands to a robot that’s sitting at a key¬ 
board running Paradox. For example, 
the DOWN command moves to the next 
record if you arc viewing a table. How¬ 
ever, if you are in a form (and you can 
execute forms from within PAL), the 
DOWN command moves the cursor to the 
next entry field on the form. A com¬ 
mand reacts differently in different 
states of the Paradox environment, and 
Paradox has many different states. The 
key to effective PAL programming, 
then, is to thoroughly learn Paradox’s 
menus and keyboard and form designer 
before you try to do any serious work 
with PAL. The rewards will be well 
worth the investment in time. 

if, however, you simply don’t want to 
have anything to do with PAL, you can 
install the Personal Programmer. Essen¬ 
tially an application builder, this program 
guides you through creating an applica¬ 
tion—complete with menus and forms— 
outputting PAL code as its final product. 

The people who wrote the documen¬ 
tation explaining all of Paradox’s ins 
and outs had better be getting paid well, 
hecause theyTe doing a bang-up job. 
Borland is fast gaining a reputation for 
supplying good manuals with its soft¬ 
ware, and the documentation that 
accompanies Paradox only bolsters that 
reputation. Each manual is a supermar¬ 
ket of illustrated examples, each heading 
on a page is highlighted with a light 
blue bar, and Borland even put small 


blue arrows under the page numbers to 
help you quickly get your bearings as 
you search for a particular page number. 
Well done, indeed. The quality of Para¬ 
dox’s documentation alone earns it a 
high place among this roundup of 
database packages. 

Finally, we should mention the raft of 
Paradox add-ons that Borland supplies: 
SQL Link allows you to embed SQL 
queries in PAL code and talk to SQL 
servers, the Paradox Engine provides 
low-level C and Pascal access to Paradox 
tables (see “Database Building Blocks” 
on page 204), and Paradox Runtime lets 
you build applications and distribute them 
to clients who don’t own Paradox. 



R:BASE 3.1 

When you stall up R:Base T a command 
bar appears across the top of the screen. 
You can use a mouse or Alt key combi¬ 
nations to make selections that bring up 
a series of pull-down menus. But 
because the package’s mouse support is 
a bit uneven, we often resorted to the 
keyboard. Worse, R:Base does not 


COMPANY INFORMATION 


Alpha Software 

1 North Ave. 

Burlington. MA 01803 
(617) 229-2924 
fax: (617)272-4876 
Circle 1136 on Inquiry Card. 

Borland International. Im\ 

Database Business Unit 
1800 Green Hills Rd. 

Scotts Valley. CA 96067 

(408) 438-8400 

Circle 1137 on Inquiry Card. 

Data Ease Internal tonal 

7 Cambridge Dr. 

Trumbull. CT 06611 
(800) 243-5123 
(203) 365-2317 
Circle 1138 on Inquiry Card. 


Fox Software, Inc. 

134 West South Boundary 
Perry sburg, OH 43551 
(419) 874-0162 
fax: (419)874-8678 
Circle 1139 on Inquiry Card. 

Informix 

4100 Bohannon Dr. 

Menlo Park, CA 94025 
(415)926-6300 
fax: (415) 322-2805 
Circle 1140 on Inquiry Card. 

Mien trim, Inc, 

15395 Southeast 30l.li Place 
Bellevue. WA 98007 
206-649-9500 
fax:206-146-9350 
Circle 1141 on Inquiry Card . 


Nantucket Corp. 

12555 West Jefferson Btvd, 

Los Angeles, CA 90066 
(310) 390-7923 
fax; (310)397-5469 
Circle 1142 an Inquiry Card[ 

Software Products International 

9920 Pacific Heights Blvd. 

San Diego, CA 92121 
(800) 937-4774 
(619)450-1921 
Circle 1143 on Inquiry Card. 

Software Publishing Corp. 

8404 Sterling St. 

Irving, TX 75063 
(800) 562-9909 
fax: (214) 929-1655 
Circle II44 on Inquiry Card. 
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Introducing Borland’s Unified Solution 
for Paradox, dBASE and InterBase 


The future of dBASE 

Simply stated, we’re com¬ 
mitted to revitalizing dBASE*: 
delivering more pwer, more 
flexibility and better support 
to the whole community of 
dBASE users. We are using 
our object-oriented develop¬ 
ment techniques to accelerate 
releases and add substantial 
new features. We're adding 
new SQL server links, event 
handling and object-oriented 
extensions to the dBASE 
language. 

Soon, as quickly as 1992, 
you’ll see a new dBASE for 
Windows and DOS, as well 
as compilers that generate 
fast, tight code. All based on 
Borland's proven technologies, 
all compatible with the existing dBASE 
standard. That’s the Borland commitment to 
the dBASE comm unity I 

The future of Paradox 

Paradox® is entering the world of objects. 
We re evolving PAL™ and all the Paradox 
interactive design tools. Using our leading 
edge object-oriented technology , you’ll 
be able to visually create sophisticated 
Windows applications. Instantly, Well also 
be introducing revolutionary database- 
publishing tools as well as powerful new 
da^a-modeling capabilities. More than ever, 
Paradox gives you instant database power on 
Windows or DOS. 

InterBase, the database server 
of the ’90s 

InterBase™ is the first relational database 
server to satisfy the demands of online 
complex processing. The kind of real-world 
applications used in finance, banking and 
manufacturing. Designed for optimal per¬ 
formance in multi-platform networks, 
InterBase provides features targeted at the 
needs of highly complex database applica¬ 
tions in dynamic, distributed environments. 
InterBase is the clear technology leader with 
advances such as true peer-to-peer architec¬ 
ture, highly efficient event alerters, "smart” 
automatic two-phase commit and rollback, 



Borland's object-oriented architecture will allow Windows versions of Paradox, dBASE 
Qiiallro Pro to work together in enterprise'wide information systems, giving you 
iostanl access to mors types of dale. 


and 


“By bringing two database 
platforms under one strong 
management and support orga¬ 
nization, Borland is providing a 
unified solution to our current 
database needs.” 

- Carl Hane, Group Leader 
Micro Applications Systems 
MCI International, Inc. 

“How we know that dBASE will 
have a bright future in Borland’s 

hands.” -Adam Green 


Borland, 

leader in customer 
satisfaction 

J,D t Power and Associates 
just ranked Borland “Best 
application software in 
customer satisfaction in 
Small to Medium-sized 
Businesses.”* Company for 
company, technology for 
technology Borland is your 
best choice, 

Borland, your 
database partner 
for the *90$ 

There you have it: the best 
technology and the best 
support from the one com¬ 
pany that guarantees your 
software investments now 
and in the future. 


J.D. POWER AND ASSOCIATES 

APPLICATION SOFTWARE 
CUSTOMER SATISFACTION LNDEX EV 
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3. CLARIS 
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5. MICROSOFT 
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multi-threaded servers and instant recovery' 
from hardwar e failures. For Paradox and 
dBASE network users, InterBase will work 
wonders in helping integrate your data from 
the desktop to the mainframe. All with 
unprecedented simplicity, 

Borland, the technology leader 

Borland is the pioneer of object-oriented 
technology . We're now at the forefront of 
32-bit computing. What this all means to 
you: more power, more performance and 
lower support costs. And that’s why IBM 
and Novell have picked Borland as a 
strategic partner. 


IBM 



BORLAND 

Software Craftsmanship 


Choose Paradox, dBASE and InterBase 
today and join the thousands of corporations 
worldwide who have discovered the Borland 
advantage. 

Special offer to database users 

Buy either Paradox or dBASE right now, 
and get vour passport to upgrade lo the 
Windows version of the same product for 
onIy$139 fl5 !t 

And, to inaugurate the new era of dBASE 
from Borl anil we Ye making this special, 
limited-time offer. Purchase dBASE from 
any dealer between October 14,1991, and 
January 31, 1992, and get a $100 manufac¬ 
turers rebate. 

See your dealer today or 
call 1-800-568-9092 for 
rebate information! 


'199H J.D Power and AsHciates' Computer End User Sifistoion Stuc^ Phase l 0fiiK-Bi&Ki Small ic tedium-wed Businesses ^ Response irem Business End Users at 1.7H business sites Small lo medium-siied businesses wen? based r 
I CODE' MSI 6 I ' a,y ’ 1391 J.D. Potter and Associates' Computer Emit Usar Sabslactan Eludy: Phase III Urge BusinessesResponses fiom Bu&ness Ejuf lisars at t,09j business sites Large businesses were based on 

I ^ 1=1 v - 1 mote ST sieves i D Puwrcf u% Associates s s servicE mart of J □. Power and taswaJas tBealer prices may vary Upgrade pricing good 11 US. and Canaria enhr Ekwfcmf is ■ registered irademart of Borland International. Inc. 

Copyright & 1991 B&rtMid' Inlarnslional. Inc. AM rights reserved Bl U&SG 
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Database Features 


Company 

Product 

Veriro-n 

Alpha Software 

Alpha Four 
hi 

BoHand/Ashton-Tate 
dBase IV 

U 

Borland 

Paradox 

3.5 

Data Ease International 

DataBase 

4,2 

Fax Software 

FoxPro 

2,0 

Halform(x) 

Prkt 

not a lypn 

DOS 

$549 

DOS, Unix, Mac, VAX/VMS 
$795 (DOS version) 

DOS 

$795 

DOS, OS/2 
$795 

DOS 

$795 

Integer 

• 

Q 

4 

4 

4 

Floating Pdnl 

0 

4 

4 

4 

4 

Currency 

4 


4 

4 

4 

Dale 

m 

4 

4 

4 

4 

Time 

o 

a. 


4 

P 

Text 

4 

4 

4 

4 

4 

Variable Length (memo) 

4 

4 

0 


4 

Other 

Logical 

Numeric 

0 

Fixed-length memo 

Logical 

huport Formats 






ASCII 

4 

4 

4 

4 

4 

DIF 

4 

4 

4 

4 

4 

DBF 

4 

4 

4 


4 

SDF 

O 

4 

O 

4 

4 

SYLK 

4 

4 

O 

4 

4 

m\ 

4 

4 

4 

4 

4 

Other 

PFS, WordPerfect merge 

fWII, RPD 

Quattro Pro, Reflex 

Custom 

Paradox 

Ooary Language 

dBase 

• 

4 

a 

b 

4 

SQL 

O 

4 

o 

4 

Partial implementation 

Proprietary 

• 

0 

4 |QBE| 

4 

: O m 

Recommended Capacity 

RAM 

640 KB 

640 KB 

640 KB 

570 KB 

440 KB r«,, I.5MBXMS 

Disk 

2.0 MB 

5MB 

34 KB 

2.5 MB 

6MB 

Limib 






Maximum # of Open Tables 

10 

10 

24 

255 

99 

Maximum # of Indexes per Table 

7 

57 

1 per field 

255 

unlimited 

Maximum Raws per Table 

2 billion 

1 billion 

256 million 

255 

\ billion 

Maximum Fields per Row 

254 

255 

255 

255 

255 

Maximum Record Size 

4000 bytes 

4000 bytes 

4000 bytes, indexed 

4096 bytes 

dOQQ bytes 

Password Security 

User 

6 

4 

4 

4 

4 

Database 

0 

4 

4 

4 

4 

Table 

0 

4 

4 

4 

4 

Access Levels 

r/w 

4 

4 

4 

4 

Encryption 

O 

4 

4 

4 

4 

Multiuser Support 






File/Table Looking 

O 

4 

4 

4 

4 

Record Locking 

G 

4 

4 

4 

4 

Tads 






Form Generator 

• 

4 

4 

4 

4 

Repent Generator 

4 

4 

4 

4 

4 

Database Language 

O 

4 

4 

4 

4 


employ scroll bars, so you'll have a hard 
time navigating with the mouse, espe¬ 
cially when you're building a report that 
is wider than the screen. You'll also wish 
you could move fields around by click¬ 


ing and dragging the mouse while 
designing forms and reports. 

The first pull-down menu lists the 
databases available to you; you simply 
select the one you want. If you have 


dBase files, you can open them from this 
menu—along with indexes—without 
importing or converting them. After you 
select a database, another pull-down 
menu lists the tables associated with the 
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displays the column names of the select¬ 
ed table; you can select the columns you 
want to include in the query and set con¬ 
ditions by specifying them below the 
column name. Another menu selection 
lets you include up to Five other tables in 
the query and link them by columns. 
This provides an easy way to build pow¬ 
erful queries, and you can view the 
results in browse mode or save the result 
as a separate Lable or as a view File. 

You can create an R:Base command 
file with any ASCII editor. The code 
you create is compatible with ANSI 
SQL, so SQL programmers should be 
productive right away. The applications 
generator is especially slick, allowing 
even nonprogrammers to create menu- 


Informix 

Microrim 

Nantucket 

Software Products 

SPC 

Inform ix*SQL 

R:Base 

Clipper 

WindawBase 

Superbase 4 

Z 10,06 

3.10 

5.01 

1.0 

1.3 

DOS r OS/2, Unix 

DOS, OS/2 

DOS 

Windows 3.0 

DOS/Windows 

$795 

$795 

$795 


$695 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

m 

• 

O 

• 

• 




Decimal, serial 


Numeric 


• • • 

Logical Boolean, datetime, image External text or graphics, logical 




WK5,, XLS, LG$, SOL, SBf 


m 

• 

Q 

_ m 

O 


n 



• 


40 KB real/1 MB prat. 

640 KB 

300 KB 

2 MB 

2MB 

3 MB 

6 MB 

3.5 MB 

2 MB 

1.5 MS 

unlimited 

80 

250 

B 

unlimited 

unlimited 

unlimited 

15 

999 

unlimited 

unlimited 

unlimited 

1 billion 

2 billion 

1 billion 

unlimited 

400 

1000 

255 

unlimited 

32,768 bytes 

4096 bytes 

65 r 534 bytes 

2 billion bytes 

unlimited 









' - yes 0 = no n/a - not applicable 


active database. Selecting a table puts 
you in browse mode, from which you 
can view or edit your data. Other options 
within the table menu let you modify the 
structure of tables and create new tables. 


All the elements of a database—reports, 
forms, and views—are available from 
the main menu. 

To build a query, you work from the 
browse-mode menu. The query screen 


based applications without a hitch. 
Experienced programmers can cut their 
programming time by generating an 
application automatically and customiz¬ 
ing the resulting code. 

We did run into some trouble building 
input forms, however. Normally, R:Base 
lets you refer to inactive tables by prefac¬ 
ing the column name with the table name 
(as in company_table. company_Ld), 
Unfortunately, the form builder does not 
support this type of reference. You can 
include multiple tables in a form, but only 
one form may be active at a time, and you 
can’t refer to the columns of an inactive 
table. Fortunately, other features make 
this an easy limitation to get around. Wc 
set up our form with only one active table 
and used variables to look up related data 
in the other tables. When you do this, you 
may attach a command file to any Field so 
that you can validate entries or process 
input—to exclude parts that cost more 
than $40, for instance. 

The report builder easily handled our 
sample report. Wc started with a quick 
report that automatically displayed 
selected columns from our parts table on 
the screen. We then defined lookup vari¬ 
ables to pull the name and address of the 
company supplying each part. By defin¬ 
ing the company ID number as a break 
point, we got R:Base to automatically 
sort on that number. A variable in the 
break fooler summed the replacement 
cost of back-ordered pans for each com¬ 
pany, We also placed a variable in the 
report footer to return a grand total for 
the entire report. 

R; Base's biggest drawback is its slow 
performance. It lacks a facility to auto¬ 
matically link tables together; instead, 
you must manually set up a pointer 
(called a cursor ) and then update tables 
by matching a key field. For this reason, 
R:Base does not process batch orders 
very quickly. 
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Still, R:Base is a good choice for non- 
programmers. Its interface is intuitive 
and easy to learn, and its applications 
generator really works, churning out use¬ 
ful code from simple specifications. 



SUPERBASE 41.3 

Built to run under Windows 3,0, Super- 
base 4 is a database package with some 
quirky but clever features. The quirk 
you'll notice first is the list of controls at 
the bottom of the program's main brows¬ 
ing screen. You'll think you're looking 
at the front panel of a tape deck: There's 
a rewind button, a fast-forward button, 
and even a pause button. The tape-deck 
paradigm fits neatly into database brows¬ 
ing. Once you enter a search criteria and 
skip to the target record, you can hit 
Fast-forward to step rapidly through the 
succeeding records. Hit Pause to stop on 
a record you’re interested in, or rewind if 
you passed it. 

Because it has dynamic data exchange 
capabilities built in. Superbase 4 can act as 
a DDE server or a DDE client. This lets 
you, for example, link Microsoft Excel 
and Superbase 4 so that data retrieved 
from a Superbase 4 data file is inserted 
into the cells of an Excel spreadsheet. 

Working with Superbase 4's form 
designer is almost like using a paint pack¬ 
age. When you open a blank form, a tool¬ 
box of icons appears across the bottom of 
the screen. From the toolbox, you select 
the kinds of objects to place on the form: 
fields, calculations, boxes, even imported 
images. The system uses an intelligent 
hierarchy for displaying objects to govern 
what happens if you try to place one 
object on top of the other: Fields are dis¬ 
played on the top, then text, then images, 
and so on. Another nice feature is that the 
designer lets you embed commands with¬ 
in forms. The commands remain invisi¬ 
ble, jumping into action only when they 
detect the right type of input. 

Superbase 4's programming language, 
DML, is based on BASIC. Luckily, it's 


sufficiently structured—it includes 
IF, . .THEN. . .ELSE and CASE state¬ 
ments—and uses labels rather than line 
numbers. Writing programs in DML is 
straightforward. Superbase 4 supplies a 
simple editor (it will sustain life, but 
that's about it). You can load and save 
ASCII files if you prefer to construct 
your DML programs in another editor. 
You also can enter single lines (each line 
may contain as many as 255 characters) 
of DML commands from a pull-down 
menu, which lets you use DML to take 
shortcuts. For example, if you want to 
clear out a database named Orders, you 
can open the command line window and 
type REMOVE FROM FILE "ORDERS". 

In addition, you can use Superbase 4's 
DM1., to create start-up programs that exe¬ 
cute when you fire up Superbase 4, Other 
helpful features include macros, a built-in 
communications package you can use to 
send files from machine to machine, Fite 
viewing of external text or graphics files, 
and a LAN version with extensions Lo the 
DML for multiuser programming. In 
short, an abundance of features like these 
and good performance put Superbase 4 
near the top of its database class. 



W1ND0WBASE 1.0 

Like Superbase 4, WindowBase is 
designed to run under Windows 3,0, but 
although both are graphically oriented 
Lhey neither look alike nor run alike. 

One of WindowBase's many impor¬ 
tation selections lets you specify that the 
field types in the first record are stored 
in the first record of the import file. Win¬ 
dowBase reads the first record and 
"guesses” at the format of the remainder 
of the file based on the contents of the 
first record's fields. You can help it by 
specifying the field names and their 
proper types before WindowBase pro¬ 
ceeds with the rest of the file. This tech¬ 
nique made it easy to import our sample 
data. That's good, because the rest of the 
importation process was slow. Just 


importing into an index-free table took 
over 17 minutes for the 4000-item parts 
file. We watched impatiently as a 
counter displaying the percentage of 
completion inched its way upward. 
When the counter reached 100 percent, 
we were only halfway to being finished. 
After telling us it was done, Window- 
Base pounded the disk for at least 8 or 9 
minutes before returning cursor control. 
Speed is definitely not the hallmark of 
this package. Once we built the parts 
table, opening it took nearly a minute 
and a half. Perhaps WindowBase was 
reading as much as it could intu memory 
so things would run faster. 

As you would expect, WindowBase's 
form designer is graphical. Object icons 
appear across the top of the form-design 
window; too) icons line up across the 
bottom. You can import graphic images 
and embed them into your forms. 

Designing a form with WindowBase 
requires some patience and lots of SQL 
know-how, since SQL is the underpinning 
for the form designer. Every form has a 
governing SQL query (typically, a 
SELECT statement) that specifies the 
tables covered by the form. Fields in 
which data is entered or displayed are 
referred to as cells. The cells within a 
form may be controlled by the governing 
SQL statement, or have their own “depen¬ 
dent” SQL query (called dependent 
because it is contingent on a value stored 
in another cell). The information stored in 
a cell may be data or the result of a calcu¬ 
lation. Furthermore, you can use a calcu¬ 
lated cell to update a column within a 
table. WindowBase provides a function 
called external {) that lets you pull 
data in from a table outside the form and 
enter that data into the current table. 

You also may need a bit of patience 
with the WindowBase documentation. 
Once, while we were updating the parts 
table to dear the back-order amounts, we 
got an “internal error -120” error mes¬ 
sage, We searched the manual for an error 
appendix but came back empty handed. A 
call to the company's technical support 
line revealed that wc had uncovered a 
bug; the solution was to pul an exclusive 
lock on the table. Unfortunately, this 
required using a command that was not in 
the manual, either. The technical repre¬ 
sentative we spoke with assured us that 
the next release would include the correc¬ 
tion and the new command. 

Other deficiencies in the manual 
caused more problems. For instance, we 
needed to know whether you can find 
out if a database already has any indexes 
defined. The manual offered no help, 
and we concluded that, unless you keep 
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PC DIAGNOSTICS MADE EASY 


SPEED 
TEST 
YOUR PC 



You've seen the 
Landmark Speed 
Rating advertised by 
many major PC manu- ^ 

facturers, now you can have your own copy of the Land mart 
System Speed Test'" Accurately measure CPU, math, and 
video speeds to make an informed purchasing decision, 
determine the best PC for the job or maybe just win some 
bets in the office on whose PC is reaZ/yfasterf Includes the 
Landmark AT CMOS RAM Setup program to update your 
system configuration onfthe-fiy CALL tor current pricing l 



PC WON'T BOOT? THEN JUST 
KICKSTART IT! 

Don't replace your motherboard, use Kick Si art 2T When 
serious hardware problems occur, nothing gets you up and 
running as fast. KickStart 2 measures power within 2.5% 
on ail four voltages, shows Power-On Seif-Jest (POST) 
failure codes, and features on-board ROM-tesed diagnos¬ 
tics allowing you to determine and remedy the problem 
quickly, easily: and inexpensively* 

Built-in serial and parallel 1/0 allows fortesting via modem, 
or simply logging results to a remote terminal, printer or 
laptop You can configure your own test routines and store 
them in KickStart 2 r s battery backed-up CMOS RAM saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStarF AT ROM BIOS fortesting 
PCs that don't issue POST codes, KickStart 2 tests your 
system regardless of O/S (even UNIX). 

On-board switches, LEDs, and digital displays allow com¬ 
plete control over testing in systems lacking video or disk 
(ideal for motherboard or system burn-in). 

KickStart 2 is the ultimate SECURITY C/tROtool With both 
supervisor and user levels of password protection, you can 
prevent unauthorized use of your PC and accidental run¬ 
ning of destructive tests. CALL for current pricing! 


KickStart 2 system diagnostics board helps users 
check out virtually every aspect of a PC's hardware 
system .,. the hoard is a worthy investment for com¬ 
puter maintenance." David Claiborne, PC Week 


THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 

With AtrgntTyou can clean* diagnose, and align ym lop¬ 
py drives in minutes without a scope Patented technology 
requires only a screwdriver to perform ANSI-accurate 
alignments (3 mil). 

Afignlt is ideal for corporate users with 2 or more PCs be¬ 
cause it includes a “GOLD STANDARD feature so you can 
align all your PCs to the same in-house standard, guaran¬ 
tee^ that alt your floppies are perfectly interchangeable 
between PCs. 

S0% of all floppy drive failures can be fixed with Allgnlt. So 
don't replace your drive, save time and money instead. 

includes dual size floppies, (both high and low density) 
and no-mess pre-lubricated cleaning diskettes (both sizes) 
good for 1 BO uses. Replacements and single drive size ver¬ 
sions available. For all PCs and compatibles, 

CALL for current pricing! 


HOW TO DEBUG A DEAD PC 

Need an inexpensive solution for dead or problematic PCs 
and motherboards? Try KickSlarf "Tor JumpStarl ROM 
POST ", two quick and easy to use debugging tools, 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT SO Power-Dn Self-Test codes. The 
manual translates error codes for easy failed circuit isola¬ 
tion. CALL for current pricing! 

JumpStart ROM POST is a plug-in chip designed to replace 
your motherboard BIOS for testing purposes. Tests include 
CPU register and logic, BOB? math coprocessor, B253 tim¬ 
er, B237 DMA controller, 8259 interrupt controller, parity 
error and memory refresh logic, erroneous maskabte/non- 
maskable interrupt detection, display adapter (MDA, CGA, 
EGA), keyboard, keyboard controller, floppy controller, 
drive A: read Base memory at normal & slow refresh rates, 
and POST checksum, Display of motherboard switch 
configuration. CALL tor current pricing! 


PROFESSIONAL LEVEL PC 
TROUBLESHOOTING 

Landmark Service Diagnostics™ is ideal for professionals 
requiring the most exhaustive diagnostic test capabilities. 
Each module is CPU specific, Including PC. XT, AT, 386/ 
486, and PS/2 Since 1981 major manufacturers like 
Wang, Xerox, Prime, Sony, DEC, NEC, and NCR have relied 
on Service Diagnostics to tackle their toughest operating 
problems. 

Intended for professional service and repair technicians. 
Service Diagnostics is also easy to use for the novice. 
Clear, concise on-line help and intuitive menus make 
finding system problems a breeze. Tests all CPUs, math 
chips, all memory, floppy, fixed and non-standard disk 
drives, standard/non-standard printers, system board, 
video, com ports and all keyboards, Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-up program transfers hard disk image on unformat¬ 
ted floppies and allows for restore after reformat. 

Ideal for UNIX and other operating systems, the self¬ 
booting version doesn’t require DOS. The manual offers 
troubleshooting tips to the component level Also available 
in a complete Kit including; ail CPU specific software, dual 
size floppy alignment software (see Align It), and PC/XT & 
AT ROM POSTs, PC Magazine Editor's Choice S/90. 



(You can) locate and identify most of the computer 
problems you'll ever encounter. If you're running a 
service department. Service Diagnostics is not an option , 
It's a necessity ." Bill O'Brien, PC Magazine 


• Service Diagnostics XT/AT Kit.,.SAVE $$ CALL NOW- 

- Service Diagnostics PS/2 KrL.SAVE $$ CALL NOW» 

•XT ROM POST . SAVE $$ CALL NOW - 
•AT ROM POST,,.SAVE %$ CALL NOW * 

- Individual pricing available on sii kit components, please inquire - 



KickStart 2 is ideal for permanent Installation, ft eliminates the need 
for an I/O card ; provides remote and on-site diagnostic capabilities 
for quick repair time and offers a solid hardware based solution to 
unauthorized access with impenetrable password protection, 


SLASH DOWNTIME AND 
OPERATING PROBLEMS 



With PC PrahD™ you'll save time and money when your PC 
starts acting up. In one easy-to-use package you get 
Diagnostics, Virus Protection (for over 700+ known virus¬ 
es). Benchmarks, Performance Enhancement Utilities, and 
System Information. Combined, this arsenal of tools will 
keep your system up and running at peak performance and 
remove the mystery about what's inside 

PC Probe diagnostic testing quickly isolates the source of 
hardware problems, even locating bad RAM chips. It tests 
system board, RAM. video, keyboard, com ports, floppy 
drive, hard drive. Ethernet card and more. Run PC Probe 
tests in batch mode or single pass, remote or on-site. 

PC Probe allows you to increase your hard drive data 
transferrate by determining optimum interleave and 
changing it, prevent catastrophic data loss by performing 
data revitalization, reformat the hard drive, run external pro¬ 
grams, display and edit CMOS RAM on-the-fly, prevent 
accidental hard drive data destruction with passwords, 
diagnose problems with device drivers installed. 

The 200 page on-line manual has built-in table of contents, 
topic/text search, and troubleshooting tips. PC Probe comes 
wilh dual size floppies and 9 & 25 pin serial/parallel port 
loopback plugs. For PC XT, AT, 386,486 and compatibles 
using DOS 2.0 or higher. CALL for current pricing! 


• Toll-Free Lifetime Tech Support 

• 90 Day Money-Back Guarantee 

• Federal Express Shipping 

CALL (800) 683-6696 

Fax (813) 443-6603 ■ Voice (813) 443-1331 

Dealer Inquiries Welcome 

xm.m 

nLANDMARK 

RESEARCH INTERNATIONAL CORPORATION 

First in PC Testing... Since 1981 


703 Grand Central Street •Clearwater, Florida 34616 
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good notes on your databases, the only 
way to find out what indexes you have 
defined is to create an index. If you don’t 
get an error message, you haven't 
defined any indexes. Can you change a 
column’s data type? Again, no clue.,, 
you have to try it. Apparently, you can 
change its name, but to change its type 
you have to delete the column and re¬ 
create it (which involves an additional 
update step to put back the data that the 
delete will destroy) or dip into SQL and 
issue an ALTER COLUMN command. 

Window r Base obviously is still rough 
around the edges and needs a serious 
performance tune-up. But the package 
has promising features. It supports DDE 
and SQL, and the forms designer can 
create powerful data input screens. We 
look forward to the next version. 

So What Did We Think? 

The results of our performance for this 
crop of database packages tell some of the 
story. As the graphs show, both SQL- 
based programs had trouble with our 
batch-order test. Because we were simply 
unable to modify our SQL version of the 


batch-order test to run under Window- 
Base SQL, no results are posted for that 
program. Informix could run the test since 
it permits a SELECT subquery within the 
SET clause of an UPDATE statement. 

FoxPro was the overall performance 
leader with Clipper and Paradox close 
behind. Except for the SQL packages, all 
the products scored very well. In defense 
of Informix’s poor showing, a batch- 
order processing test doesn’t give SQL 
much of an opportunity to show off its 
strong points. Those products that could 
handle items one record at a time natu¬ 
rally fared belter. 

Our favorite Windows database pack¬ 
age was Superbase 4, We were won over 
partly by its responsiveness, but mainly 
by its wealth of features, Paradox also is 
at the top of our list. Its query-by-ex am¬ 
ple format is easily mastered. The docu¬ 
mentation is the best you'll find, so 
you're never far from the solution to any 
problems that arise with the package. 
Our only caveat for first-time users is to 
spend plenty of time toning up their 
Paradox muscles before tackling PAL, 

In the end, though, the laurel wreath 


went to FoxPro. The interface boasts a 
convenient mixture of easy-to-use 
menus and a convenient command win¬ 
dow. FoxPro also delivers an outstand¬ 
ing help facility and all the tools for 
automatic generation of forms, reports, 
queries, and applications. And its per¬ 
formance is phenomenal. ■ 

Rick Grehan is technical director and 
Stanford Diehl is a testing editor/engi¬ 
neer for the BYTE Lab. Rick has a B.S. 
in physics and applied mathematics and 
an M.S. in mathematics/computer sci¬ 
ence. His work with database systems 
extends back to the late 1970s. Stan 
wrote the BYTE benchmarks for 
database applications, notebook comput¬ 
ers, monitors, and PCL printers . While 
in the Air Force , he maintained secure 
communications equipment for com- 
mand-and-controi operations. In indus¬ 
try, Stan worked at Raytheon as an engi¬ 
neer. Additionally, he developed a 
database inventory control system for 
the United Arab Emirates. You can reach 
Rick and Stan on BIX as “rick^g” and 
11 sdiehl ," respectively. 


■ ISYS replaces ZylNDEX for DOS 
as the industry standard for unstructured 
DOS text retrieval programs.” 1 resources ii/bi 


♦ 

ISYS 

ZylNDEX 

SEARCH CAPABILITIES 

■j.d 

at for DOS 

* Foil range of capabilities: Boolean logic, 
Proximity, Wildcard and Phrase searches. 

YES 

YES 

EASE OF USE 

* Terms nate-und-sUiy-radont (TSR) option; 
ability to rim search without leaving your 
document. 

YES 

NO 

* Activate word processing documents 
from within die search program. 

YES 

NO 

* Cut and Paste to anywhere in your document. 

YES 

NO 

* All functions fro in main menu. No need 
to return to DOS to execute functions. 

YES 

NO 


Text retrievalfaster than a speeding bullet ... 



Usually, the time you want to find information most is when you’re in the 
middle of something. Without exiting your work, pop up ISYS, get what you 
need, then copy and paste it into whatever you're working on! 

Don't take our word for it. PC Week, May 1991, rated ISYS tops in flexibility 
and functionality as well as file compatibility and quality of documentation* 

$99 TRADE-IN OFFER: Send us your ZylNDEX disk and 
receive your ISYS replacement by return mail. $395 value. 


PERFORMANCE 

* Consistently faster indexing and retrieval.* 

* Network pricing based on concurrent it^age. 

TECH SUPPORT 

* Unlimited toll-free technical support. 


YES 

NO 

YES 

NO 

YES 

NO 


Free ISYS Demo Disk: 

1-800-992-ISYS 


(l-80a992-1797) * 

17th Floor. 3900 West Alameda Avenue, Burbank, CA 91505, (818) 972-1798 Fax (818) 972-1636 


od 


ODYSSEY DEVELOPMENT 


*PC Week comparative review (May 20, 199!) revealed search times between 25% and 53% faster Ilian ZylNDEX, 
and index creation time 32% faster than ZylNDEX (tests performed by hi 1 Week Latw on identical databases), 
tPC SoLtrees. November 1991_ 
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WindowBase 



Order Form 


WindowBase is Easy to Use 

Point and click Windows tools assist in defining 
database tables, in designing forms and reports, and 
in building simple or complex queries to make 
retrieving data a snap. 

WindowBase 
is Windows Integration 

Powerful DDE supports 
the exchange of data 
and graphics with other 
Windows applications 
such as spreadsheets 
and word processors. 

The WindowBase 
Menuing System enables 
the user to automate the access of data 
through forms, reports and SQL queries 
via customized drop-down menu 
selections. Or set-up menus to invoke a 
spreadsheet and automatically open 
charts and tables, or start-up a word 
processor and initiate a mail-merge 
application. WindowBase brings it all 
together in a simple to use application. 


K=ie 


3 


□ n: 


dh 


re *js njnitti 


ILL 


The WindowBase Guarantee 

No matter what business you’re in, WindowBase is 
guaranteed to work for you. It gives you the power 
to easily organize, manage and analyze almost any 
type of information. 

If you don't think 
WindowBase is the 
easiest database you’ve 
ever used, return it with 
your receipt within 30 
days, and you‘11 get 
your money back. It’s 
that simple. 





See your dealer 
or call now 

1-800-937-4774 


Software Products International 

9920 Pacific Heights Boulevard 
San Diego, CA 92121 

All pfinJuLt mini?.* lux I irjik'i lucks jw 1th.’ ptrjpeilv . i| Llie-ii irspciUtc > lUTtcts. 
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PREVIEWS 


HARDWARE 


Tweaking Windows: 

New Adapters Boost Speed and Clarity 


ALAN iOCH 


N ow that the dust over Windows 3,0 
has settled, many businesspeople 
are finding that this GUI is not 
without its problems. The performance 
overhead it levies on standard systems, 
sueh as 386s and 386SXs, slows many 
applications to less than blinding speeds. 
Consequently, screen redraws, menu 
displays, text scrolls, and other essential 
Windows operations can be too slow for 
some people to work comfortably. For 
others, these delays are reason enough to 
avoid Windows. 

But in problems He potential opportu¬ 
nities, and several hardware vendors 
have recently introduced graphics boards 
designed specifically to accelerate com¬ 
mon Windows functions, I looked at six 
of these new accelerators: ATI Technol¬ 
ogies’ Graphics Ultra, Actix Systems 1 
Quantum, STB Systems 1 Wind/X, Or- 
chid Technology’s Fahrenheit 1280, 
BCC’s TIGA-10, and Artist Graphics’ 
WinSpeed 100. 

In addition to speeding Windows per¬ 
formance, these boards provide a bridge 
to another developing trend—the high- 
er-than-standard-VGA resolutions that 
provide sharper icon and text displays. 
When teamed with new 15- to 18-inch 
monitors, which are priced at points that 
used to define the 14-inch market, the 
accelerators give businesspeople large, 
clear, and flicker-free video desktops for 
the lowest prices ever. 

The Playing Field 

For this review, I chose boards from ven¬ 
dors that were shipping commercial ver¬ 
sions of hardware and drivers in time for 
testing (more boards will have been in¬ 
troduced by the time you read this). Each 
adapter includes on-board processors 
and software drivers optimized to accel¬ 


erate window scrolls, cursor movement, 
redraws, and other tasks. All the boards 
cost less than $900, and some sell for less 
than $500. All come with 1 MB of video 
RAM (VRAM). 

Similarities aside, this group of six 
show some fundamental differences in 
approach to the Windows acceleration 
problem. The most obvious difference is 
in coprocessors. For example, the boards 
from Actix, Orchid, and STB rely on the 
new 86C911 chip from S3, Inc, This 
VGA-compatible processor boosts Win¬ 
dows performance by off-loading from 
the CPU such functions as cursor move¬ 
ment, line drawing, and rectangle fills. 
The other three boards variously use 
a proprietary processor or competing 
products from Chips & Technologies and 
Texas Instruments. 

Conceding the tough competition in 
this market, some of the board vendors 
don’t stop at speeding up Windows: Ail 
promised or were shipping drivers for 
AutoCAD, Lotus 1-2-3, GEM Desktop, 
Ventura Publisher, and other applica¬ 
tions, A couple of vendors sell accelera¬ 
tors that come with a built-in mouse port 
and mouse. One even includes its own 
version of scalable screen fonts. 

Speed Tests 

I tested the boards under Windows 3.0 
using NotePad and Windows applications 
to re-create real-world experiences as 
much as possible. My test system was a 
Compaq 386/20 running Compaq DOS 
4,01. My monitor was Nanao’s FlexScan 
90801, a 16-inch multifrequency display. 
I tested each board at 1024 by 768 pixels 
by 256 colors at the highest vertical re¬ 
fresh rate, which for this group of boards 
was either 70 or 72 Hz, 

My objective evaluations consisted of 



timed tests, including a five-page text 
scroll within NotePad. I recorded the 
times of multiple trials scrolling text both 
forward and backward. Next, I created 
an Aldus PageMaker file made up of 
three filled geometric shapes, and I 
timed horizontal screen scrolls forward 
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and backward. Finally, I scrolled an 
Ami Pro text file in 12-point Times Ro¬ 
man in a similar manner. In practice, 
these tasks can mean the difference be¬ 
tween getting your work done efficiently 
or having enough idle time to ask your¬ 
self whether or not the Windows inter¬ 


face is really worth its pokiness. 

My baseline comparison was Orchid's 
ProDesigner II, a 1-MB Super VGA card 
built around the Tseng Labs ET4GQ0 
chip. Although relatively fast, the Pro- 
Designer II isn’t optimized for Win¬ 
dows. As the results in the figure show. 


BYTE 

B WHAT WINDOWS 
ACCELERATORS DO 

These graphics adopters provide 
at least 1024- by 768-pixel 
resolution and coprocessors that 
speed standard Windows 
operations such as screen 
redraws, text scrolls, and menu 
displays. 

B LIKES 

Menu selections unfold 
instantaneously, repositioned 
windows redraw with a mouse- 
click, and you can scroll through 
pages of text two to four times 
faster than with Super VGA 
boards. 

B DISLIKES 

The lack of clarity in some 
displays and only incremental 
performance increases in others. 

B RECOMMENDATIONS 
The 53-based boards offer the 
best values in price and 
performance, and, of these, STB's 
Wind/X provides the added 
advantage of a mouse port that 
can free up an expansion slot, 

B PRICES 

Fahrenheit 1280, $499 
Graphics Ultra, $899 
Quantum, $499 
TIGA-10, $495 ($100 for 
optional VGA daughtercard) 
WinSpeed 100, $395 
Wind/X, $499 



a natural break appears in the perfor¬ 
mance rankings. The Graphics Ultra and 
the S3 contestants were invariably the 
fastest boards. The 34010-based TIGA- 
10 and the WinSpeed 100 fell between 
the leading accelerators and the Pro- 
Designer II. One exception to this came 
in my PageMaker tests: The WinSpeed 
100 actually lagged behind all entrants, 
including the ProDesigner II. 

In the Beholder’s Eye 

Similarly, I conducted a series of subjec¬ 
tive tests to gauge how comfortably 1 
could work in the Windows environment. 
Because winding through menu trees can 
be tediously slow on some systems, I 
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TWEAKING WINDOWS 


APPLICATION TESTS 
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ATI's Graphics Ultra and the three S3-based boards consistently ranked at the top of the performance tests . In most cases, the 
leading boards ran four to six times faster than the baseline Super VGA adapter. Orchid Technology r s ProDesigner II. 


judged the speed with which each board 
displayed pull-down selections and sub¬ 
menus. Timings were impossible be¬ 
cause most of the boards sped up re¬ 
sponse times to a flash . 

Again my basis for comparison was 
the ProDesigner II: When I clicked on 
a main menu selection while running 
that board, I noted a slight but annoying 
hitch as I waited for the menu to unfold. 
Similarly, when I moved open windows 
around the screen, the redraws were not 
instantaneous. Only the WinSpeed was 
unable to eliminate these hitches; the re¬ 
maining boards boosted redraws enough 
to achieve an almost immediate response 
time. 

Display quality is also subjective, but I 
found generally good news in this area. 
All the boards produced clear displays. 
Some of them, including the plodding 
WinSpeed, excelled with crisp icons and 
text that remained readable even at small 
sizes. 

Overall, each board achieved its stated 
goal of improving the Windows experi¬ 
ence, although differences in effective¬ 
ness, degree of acceleration, installation, 
and price were obvious. 

Performance Leader 

At $899 for the 1-MB VRAM version, 
ATI's Graphics Ultra commands the 
highest price of the tested accelerators. 



Graphic* Ultra 


Based on performance and bundled ex¬ 
tras, the Ultra makes a strong case for 
justifying its price tag. 

For example, the Ultra leads the field 
in two of the three performance tests. It 
ran six times faster than the ProDesigner 
II in the NotePad and PageMaker com¬ 
parisons, and it boosted Ami Pro screen 
scrolls two times faster than the baseline 
board. 

The Ultra teams a proprietary Mach 8 
coprocessor, an 8514/A done, with an 
on-board VGA controller for compatibil¬ 
ity across the range of low and high reso¬ 
lutions up to 1024 by 768 pixels by 256 
colors noninterlaced at 72 Hz. A mouse 
port and Microsoft-compatible mouse 


come standard with the board. 

Unique among the tested products are 
the scalable screen fonts that ATI bundles 
with the accelerator. Like Adobe Type 
Manager and similar products, these 
fonts, called Crystal Fonts, produce 
high-resolution letters to make proofing 
and reading of small text easier. Appar¬ 
ent resolution increases, thanks to the 
antialiasing algorithm that adds shades 
of gray to smooth jagged edges of letters. 
ATI plans to offer a package of 35 addi¬ 
tional Crystal Fonts and support for True 
Type and Bitstream and Adobe font con¬ 
verters. The package should be available 
by the time you read this; however, ATI 
had not established final pricing at press 
time. 

After installing the board, I loaded the 
software drivers using ATI’s installation 
program, which provides menus for con¬ 
figuring monitor types or adding device 
drivers and Crystal Fonts. In addition to 
the Windows drivers I tested, the Ultra 
also ships with drivers for GEM Desk¬ 
top, Lotus 1-2-3, AutoCAD, and Ventura 
Publisher. 

As Fve already mentioned, the Ultra 
placed at or near the top in each of the 
performance tests. In addition, selected 
menus and repositioned windows ap¬ 
peared instantaneously after my mouse- 
clicks. 

Less impressive, however, was the 
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I ViewSonic 7 Rated 
#1 by InfoVferld! 


20-Inch 


ViewSonic ^ 


These two new 1280 x 1024 ultra high 
resolution monitors will soon he in offices all 
over the world.That’s because they're so powerful! 

Consider this: Our 17" and 20" non-interlaced 
microprocessor-ennanced monitors will 
automatically adjust the image the way you want. 
There are 16 preset modes which can be 
programmed by the end-user, With built-in memory, 
these monitors do what you want...and they don’t 
forget. Plus the crystal clarity’ and sharp focus on the 
non-glare, anti-static screen are simply unbeatable. 
NO distortion and low radiation. The ViewSonic 7 
even has a flat/square screen. 

The ViewSonic 7 {17") and ViewSonic 8 (20") 
feature a nc'w level of high performance for desktop 
publishing, CAD/CAM and other grapliics-intensive 
applications. They are designed for PCs, Mac 11 and 
Sun systems. 



RECOMMENDED 

PRODUCT 



- l a¬ 
vish your dealer TODAY and see for yourself why ViewSonic 
monitors, from the 14" to the 20", are becoming a standard in 
offices throughout the world. 


ViewSonic® 

12130 Mora Drive 
Santa Fe Springs, CA 90670 

(213.) 946-0711 (800) 888-8583 Fax (213) 946-1618 

All products and brand names ant trademarks of their respective companies. 


INTERNATIONAL OiSTRIMTORS Aiisiraliu (02 47*hT77, Fax: 02-47?.1561): Austria (04252-2700, Fax: (4IM79-5525, Fax: 4|6 ^1834 and 604 270-856), Fax: 604 270-1953), 

(iermany (0431'548030, F;ix toft 1-5480566 and 0532' IOI933* Fax:05752-fU1947) Hang Kon* (389-8252, Fax 343-6479); liaJy f 02-82442 J 56, Fax: 02-8256995), Korea <02- 84-2915, Fax: 02-784- 
2549); Marti (39 120314, Fax: 39-120514) Spain (93x419-2322, Fax 93-419-M78); Taiwan (02-2.4&4Q72, Fax: 02-240-8238) 
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screen display. The board provided no¬ 
ticeable improvement in display quality 
over the ProDesigner IT but compared to 
other contenders in this review, the Ul¬ 
tra's display was lacking. Icons in Ami 
Pro were recognizable, but the scissors 
and other toolbox items looked blurry. 
Also, the boldfaced main menu text 
looked muddy, while the Roman fonts 
identifying applications in the Windows 
Program Manager were fuzzy. 

Gang of Three 

The S3-based products—the Quantum, 
the Wind/X, and the Fahrenheit 1280— 
jockeyed for position at the top of the per¬ 
formance tests. Although the Ultra often 
prevailed, the lower-priced S3 pack was 
never far behind. In the three speed tests, 



Quantum 

the S3-based boards accelerated perfor¬ 
mance from 2 y h to 5 times faster than the 
ProDesigner IT The base price of each 
board was $499. 

They each offer Windows resolutions 
of up to 1280 by 960 pixels with 16 colors 
interlaced at 43 Hz, or 1024 by 768 
pixels with 256 colors noninterlaced at 
70 or 72 Hz. Upon availability, each ven¬ 
dor planned to offer the Sierra ^high- 
color” RAMDAC and driver for display 
of 32,768 colors in the 800- by 600-pixel 
modes. In addition to the Windows 3.0 
drivers that I tested, the board vendors 
also planned to have available by the be¬ 
ginning of the year 
applications driv¬ 
ers for AutoCAD, 

Generic CADD, 

Ventura Publisher, 

Lotus 1-2-3, GEM 
Desktop, and oth¬ 
er packages. 

The Quantum 
from Actix Sys¬ 
tems was easy to 
install. I needed 
only to set some 
DIP switches to 
configure it for 
1024- by 768-pixel 
operation at 72 
Hz, I installed the 
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board's Windows 
drivers through 
the standard Win- 
dows-installation 
routine. 

Documentation 
was sparse, but it 
did not leave me 
with any unan¬ 
swered questions. 

Once installed, the 
board provided a 
crisp display. It 
never led in any of 
my speed tests, but 
it ranged in the 
upper tier. Actix 
plans to include 
the Sierra RAM¬ 
DAC as part of the 
board’s price (the 
test board had nei¬ 
ther the RAMDAC nor the drivers). 

The Wind/X performed similarly to 
the Quantum and differentiated itself 
with some extras. The board includes a 
mouse port and Logitech MouseMan. If 
you already have a mouse installed, you 
can set a jumper to disable the accelera¬ 
tor-based pointer. 

Like other graphics adapters from 
STB Systems, the Wind/X comes with a 
D/A converter that accepts the Sierra 
chip. Pending availability, STB will of¬ 
fer the RAMDAC as a $60 option over 
the board’s base price. 

Various jumpers allow you to select 8- 
or 16-bit BIOS interfaces, depending on 
whether you’ll be running in protected- 
mode environments. Also, jumpers let 
you configure system clock speeds for 
monitor resolutions. 1 left the default set¬ 
tings in place—except for setting jumpers 
for 1024 by 768 pixels at 70 Hz, non¬ 
interlaced—and plugged in the board. I 
loaded the drivers from the Windows 
Setup and quickly had the accelerator up 
and running. 

Installing Or¬ 
chid’s Fahrenheit 
1280 requires you 
to check and per¬ 
haps reset various 
DTP switches for 
monitor resolu¬ 
tions and refresh 
rates. Software 
drivers load using 
the standard Win¬ 
dows Setup. 

Overall, the 
Fahrenheit 1280 
performed as I ex¬ 
pected based on 
the results of the 


other S3-based 
boards, except that 
the driver showed 
a slight bug when 
I experimented 
within PageMak¬ 
er. I drew some 
squares and rect¬ 
angles, and when I 
selected one of the 
shapes with the 
Marquee tool and 
then deleted the 
shape, unwanted 
castoffs in the 
form of stray lines 
remained on the 
screen. These 
lines disappeared 
with a screen re¬ 
paint. The com¬ 
pany says that fu¬ 
ture versions of the software should 
correct this problem. 

The three S3 boards all performed 
similarly. Displays were crisp and clear, 
and menus appeared instantly. I experi¬ 
enced no compatibility problems when I 



TIGA-IO 

had Windows set up in standard VGA 
mode. 

Inexpensive 34010 

BCC’s TIGA-10 accelerator illustrates 
how far prices for the TMS3401G copro¬ 
cessor have fallen recently. Once the do¬ 
main of higher-end CAD applications, 
Texas Instruments' 34010 chip is now 
economical enough to compete in the 
general business market. 

However, taken in this context, the 
TIGA-10 looks somewhat idiosyncratic 
compared to its challengers. Lacking 
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NewWave for Windows. 
Never has $89 done so much 
for your organization. 

The premier desktop manager far Windows that does a lot more for your organisation. 
Now at a price thath a lot less than what you’d expect Tike a look at all you get: 
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Icons; NewWave turns all of your 
existing DOS and Windows programs 
and files into icons for an easier-to- 
use desktop. Files can have 32 
character names. Easily move files 
around the desktop by “dragging 
and dropping!' 

File Cabinet: On your real desk are 
documents in folders. Your folders are 
in a file cabinet. NewWave organizes 
your PC desktop the same way - by 
project with folder icons, and with a 
file cabinet for storing folders. 

Fblders: Finally you can file your 
spreadsheet, word processor and 
graphics documents together by proj¬ 
ect, for easy access. 

Launch & Load; Just click on an icon 
both the file and it’s program open 
simultaneously—NewWave has linked 
them together automatically This 
means you no longer need to under¬ 
stand the Windows program and file 
managers to get your work done. 


The Work Group Library makes it easier for you to 
share information with co-workers. WeVe done away 
with network menus and DOS commands, so you can 
focus on wliat you want to do-to share information 
with colleagues as you work together on the same 
project, lb share text, grapliics, and even spreadsheets, 
simply drag the file icon onto the server icon and 
your document is immediately available to others on 
your network. NewWave will track revisions, as well. 
So an entire group can work on your project and you 
will know when data has t>een changed and who has 
changed it. Welcome to document sharing, the easy 
way; the NewWave way. 
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Advantages will be many Minima] 
training is required and wholesalers 
who have been exposed to NewWave ar 
wildly enthusiastic 
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NewWave^ Agent brings automation to Windows. Let 1 

“The Agent" watch you complete a task just once, like the 
monthly update of a budget or sales re|x>rt, and hell com¬ 
plete the same job for you again and again using your 
existing software applications. You can even automate 
“The Agent" to work across applications and networks 
to gather the information you need. And he’s far easier to 
set up than the Windows 1 macro-recorder—because he 
remembers your steps while you execute them and allows 
you to edit right then or make changes later. By using his 
calendar, you can schedule work for him days or weeks 
in advance. Just think of how much extra time you’ll save 
by turning “The Agent" loose on all of your recurring tasks. 


Put. NewW&ve to work for your oigarrizadon and find out how easy it is 
to get more done. Now it’s only $89. At a price like tins it pays to be 
organized. 

Call 1-800-848-WAVE ext. 31 and get NewWave for 

only $89* (suggested retail price $195). But only if you call before 1/30/92. 
^Limited time offer Limit one per customer. 
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WeVe made a great 
idea even better. 
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VGA compatibility, the TIGA-10 must 
connect to a separate compliant graphics 
adapter for when you’re running DOS or 
applications without TIGA drivers. As 
an alternative to this two-slot solution, 
BCC sells a VGA daughtercard for $100. 

As part of the standard package, BCC 
includes drivers for Windows, Auto¬ 
CAD, AutoShade, 3D Studio, and Word¬ 
Perfect with the TIGA-10. 

The 60-MHz TIGA-10 displayed a 
maximum of 1024 by 768 pixels by 256 
colors noninterlaced. BCC provides a 
utility to check for any potential I/O- 
address or interrupt conflicts that might 
exist before you install the TIGA-10. 
After running this utility, I then plugged 
the card into an expansion slot and con¬ 
nected the VGA pass-through cable to the 
ProDesigner II in an adjacent slot. An in¬ 
stallation program steps you through 
configuring the board. After rebooting, 
you load the Windows drivers in the stan¬ 
dard way. 

Windows performance improved no¬ 
ticeably, but the TIGA-10 lagged behind 
the products that I’ve already mentioned. 
Overall, the board ran the Windows tests 
roughly twice as fast as the ProDesigner 
II, yet this represented a clear and slower 
difference compared to other products. 
In use, this meant delays in seeing menus 
unfold and windows redrawn. 

In terms of display quality, the TIGA- 
10 ranks as one of the best. Text was 
sharp, and icons were easily identifiable. 
In the scissors icon in Ami Pro's toolbox, 
each blade and handle hole was clearly 
defined. 

Clear But Slow 

Built around the Chips & Technologies 
453 processor, Artist Graphics’ Win- 



WI vt Speed 100 


Speed 100 has the lowest price in this 
roundup: $395. Although that price pro¬ 
vides you with an inexpensive entry 
point into 1024- by 768-pixel by 256- 
color displays, the board is a questionable 
Windows accelerator. 

In the NotePad and Ami Pro tests, the 
WinSpeed 100 ran only about 1 l A times 
faster than the ProDesigner II. In the 
PageMaker test, the WinSpeed brought 
up the rear—almost a full second behind 
the baseline board. Menus opened with a 
delay that appeared comparable to the 
ProDesigner’s. The same was true for 
redraw times when I repositioned win¬ 
dows. 

This disappointing performance is 
tempered somewhat by the clarity of the 
display. Like the TIGA-1 O’s, the Win- 
Speed’s display was among the clearest 
and brightest in this roundup. 

The Windows Winners 

To varying degrees, all these products 
deliver on the promise of faster, high- 
resolution Windows applications. And as 
new and more expansive versions of 
Windows and OS/2 appear in the coming 
months, hardware-based acceleration 


may become even more important. The 
growth of high-resolution, large-screen 
monitors could also give impetus to the 
popularity of these boards, as competi¬ 
tion forces their prices down to commod¬ 
ity levels. 

Then, as now, the accelerators provide 
a needed boost for those who have com¬ 
mitted their workdays to Windows. Al¬ 
though quite economical, the WinSpeed 
100 didn't offer enough of a performance 
advantage to compete effectively in this 
category. 

The TIGA-10, with its proven 34010 
coprocessor, is a solid product, but with¬ 
in the narrow context of Windows ac¬ 
celerators, 1 found other coprocessors to 
be more efficient. Likewise, I liked the 
Graphics Ultra’s overall performance 
and appreciated ATI’s attempts at value- 
added extras. However, the Ultra’s list 
price of $899 is more than I’d be pre¬ 
pared to pay if my primary goal was ac¬ 
celerating Windows, For those who also 
need to combine a powerful processor 
with AutoCAD display list drivers for 
faster redraws, pans, and zooms, the ca¬ 
pabilities of the Ultra and the TIGA-10 
become more valuable. 

In the end, I found the prices, speed, 
and clarity of the $3-based boards im¬ 
possible to pass up for Windows work. 
Within this group, price and perfor¬ 
mance are equal. So, ultimately, I give 
the nod to STB Systems’ Wind/X. I don’t 
need a mouse, but, like many people, Fd 
love to free up a slot as I plow through 
Windows applications with greater speed 
and clarity. ■ 


Alan Jock is a technical editor for the 
BYTE Lab l You can reach him on BIX as 
"ajoch ” 


COMPANY INFORMATION [ 

Actix Systems, Inc. 

ATI Technologies, Inc, 

Orchid Technology 

(Quantum) 

(Graphics Ultra) 

(Fahrenheit 1280, ProDesigner II) 

4633 Old Ironsides Dr., 

3761 Victoria Park Ave. 

45365 Northport Loop W 

Suite 310 

Scarborough, Ontario, 

Fremont, CA 94538 

Santa Clara, CA 95054 

Canada M1W 3S2 

(415) 683-0300 

(800) 927-5557 

(416) 756-0718 
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(408) 986-1625 

fax: (416) 756-0720 


fax: (408) 986-1646 

Circle 1235 an Inquiry Card. 

STB Systems, Inc. 
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(Wind/X) 


BCC 

1651 North Glenville, 

Artist Graphics 

(TIGA-10) 

Suite 210 

(WinSpeed 100) 

174 Component Dr, 

Richardson, TX 75081 

2675 Patton Rd. 

San Jose, CA 95131 

(214) 234-8750 

St. Paul, MN 55113 

(408) 944-9000 

fax: (214) 234-1306 

(612)631-7800 

fax: (408) 944-9001 

Circle 1238 on Inquiry Cord, 

fax: (612) 631-7802 
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High-speed, true color Windows ... 
and much more! 

Call 1-800-532-0600 for details. 
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WARNING! 


Fasten your 
seat belt and 
snap in the new 
Hercules Graphics 
Station GOLD! 

Windows acceleration plus: 

• 32,768 colors 

• Graphics processor 

• High resolution • VRA1 

• High refresh rates • DRAJ 


FAST 

WINDOWS 

IVHEAD 


VRAM 

DRAM (optional) 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

* How long has the company 
been in business? 

* Does the company offer 
tech n ica 1 assis tan ce 1 

* Is there a service facility ? 

* A re man ufa ctu re rs wa rra n - 
ties handled through the 
company? 

* Does the seller have formal 
return and refund policies? 

* Is there an additional charge 
for use of credit cards? 

* Are credit card charges held 
until time of shipment? 

* Wh a t are sh ipp i ng costs fo r 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number , catalog number. 

• Establish that the item is in 
stock and confirm shipping 
date. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc, 

6 E. 43rd St. H 
New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc. 


• Confirm that the price is as 
advertised. 



• Obtain an order number 
and identification of the 
sales representative. 

* Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order , promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E, 43rd St, New York, 
NY 10017, 
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ft; Direct Marketing Association, Inc. 1988 






















REVIEWS 


APPLICATION 


Ample Waves of Data: 

Five Tools to Help You Stay Afloat 


PETER WAYNER 


O ne of the curses of the computer age 
is the tidal wave of data that can 
wash over us each day* For exam¬ 
ple, my local supermarket now offers 
coupon discounts to shoppers who pro¬ 
vide their names along with cash-register 
receipts. Although this ruse raises con¬ 
cerns about privacy, I worry more for the 
poor clerk who must plow through the 
terabytes of resulting data to discover 
possible correlations between ZIP codes 
and mozzarella sales. 

Computers helped cause the problem 
of data overload, and fortunately they 
can also help solve it* In this roundup, I 
review five PC and Macintosh software 
programs designed to help business peo¬ 
ple, scientists, and engineers analyze 
endless streams of quantities, ratios, 
values, and quotients* For PCs, I evalu¬ 
ated Computing Resource Center’s Stata, 
SAS Institute’s SAS PC, and SPSS’s 
SPSS/PC + 4.0. For Macs, I tested Mini¬ 
tab’s Minitab 8*0 and Systat’s Systat 5.1* 
(SPSS also sells a Mac version, while 
Minitab and Systat also sell PC versions 
of their products.) 

The programs are designed for people 
who must analyze vast quantities of data 
and make decisions based on the results. 
For example, marketing directors might 
use data-analysis software to track de¬ 
mand for their products and determine 
sales trends based on geography, sea¬ 
sons, or income groups* As these pack¬ 
ages look for patterns, they can also plot 
the sales data in several different formats 
to make the results accessible to everyone 
in the company. 

A Range of Capabilities 

Each program helps you cope with on¬ 
slaughts of data, but this class of soft¬ 
ware doesn’t collect information and 
shouldn’t be confused with data acquisi¬ 
tion programs. Also, this genre doesn’t 
include related programs such as mathe¬ 
matics software (e.g*, Mathematica) or 
scientific visualization packages (e.g*, 
Spyglass). 

All the packages I looked at provide 
simple ways to read the data into the pro¬ 


gram, perform calculations, and then 
display the results graphically or numeri¬ 
cally* However, there are many differ¬ 
ences among the programs. Some, like 
SAS PC or SPSS/PC+, come with op¬ 
tional modules that provide an extensive 
range of analyses and graph formats. 
Others, like Stata, are simpler and not as 
loaded with features* 

Some of the PC packages, including 
SAS PC, trace their lineage to old main- 
frame-based statistical software and 
have user interfaces that seem arcane on 
microcomputers. Other packages, such 
as Systat, were written especially for 
microcomputers and provide a strong in¬ 
terface that would clog the I/O channels 
of the old mainframes. 

I tested the PC programs with a 486- 
based system running DOS 4*1 with 4 
MB of memory and a 105-MB hard 
drive* My Mac was a Ilci running Sys¬ 
tem 7*0 with 5 MB of memory and a 105- 
MB hard drive. 

I evaluated the packages according to 
four main criteria: range of data-analysis 
features, numerical stability, presenta¬ 
tion tools, and user interface. I analyzed 
a set of data I had gathered for one of my 
research projects. The research involved 
using computers to match artists and 
their work* Specifically, the data repre¬ 
sented the distribution of pen-stroke 
lengths across a variety of illustrations. 

I also ran a sample set of data through 
the programs to check for numerical sta¬ 
bility; this determined how accurately 
the packages calculated very small and 
very Large numbers. Finally, I evaluated 
the user interfaces. Naturally, this is 
subjective, and users of the original 
mainframe packages may not care a whit 
about what they can do with the mouse. 

Statistical Options 

A range and depth of statistical opera¬ 
tions is important if your work involves 
complicated and rigorous statistical anal¬ 
yses. Because of space constraints, I 
can’t list all the analyses possible for 
each package, but I will summarize each 
product's range of capabilities. 

Each package handles the basic statis¬ 
tics jobs, such as computing medians, av¬ 
erages, standard deviations, and correla¬ 
tions between different parts of the data 


set. If you construct an equation that 
models the data, all five packages will 
do straightforward regression to deter¬ 
mine how closely the model actually fits 
the data. You can do the regression in one 
swoop, or you can let the computer do it a 
step at a time and add more and more 
variables until the model and data match 
well* All five packages will also analyze 
the variation (called A NOVA) and deter¬ 
mine how well the model predicts the 
data. 

If you want to cheek your data for 


ACTION SUMMARY 


■ WHAT DATA-ANALYSIS 
PROGRAMS DO 

They compute various statistical 
quantities that let you look far 
trends and patterns In data. 

■ LIKES 

They provide mathematically 
sophisticated tests for finding 
patterns and determining whether 
the patterns could have been 
caused by random chance. 

m DISLIKES 

Many of the user interfaces were 
rudimentary and not well designed. 

RECOMMENDATIONS 

For Mac-based statistical 
analyses and presentations, choose 
Systat* Although rigorous in its 
complexity, SAS PC reigned as the 
most complete package for PCs. 

■ PRICE 

Minitab 8,0 for the Mac, $695 
(single-copy price} 

SAS PC 6.04, $595 (one 
workstation, first-time license, must 
be renewed annually for $275) 
SPS5/PC+ 4*0, $195 
Stata 2.1, $590 
Systat 5,1 for the Mac, $795 
(Mesosaur time-series statistics 
module, $395] 
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consistency, all five programs will com¬ 
pute the basic set of statistics, including 
the t-test, the Kolmogorov-Smirnov test, 
and many other non para metric tests. 
These tests let you determine whether the 
data is likely to be from a predictable 
source. The Kolmogorov-Smirnov test, 
for instance, is useful for checking 
whether the variable was produced by a 
perfectly random source. The t-test is 
useful for determining whether the dif¬ 
ference between the means of two sam¬ 


ples could have occurred by chance. 

Stata, Systat, SPSS/PC + , and SAS 
PC also perform duster analysis for seg¬ 
menting several sets of data into subsets 
with similar characteristics. These four 
can also do factor analysis. The latter is a 
more complicated version of regression 
in which different variables are grouped 
into meta-variables called factors; the in¬ 
fluence of these factors is then com¬ 
puted. 

SPSS's optional Advanced Statistics 



THE ULTIMATE 
PROTECTION 
FOR SOFTWARE 
PUBLISHERS 


Put an end fa software piracy! 

Meet the growing family of security keys 
from Software Security. 

Each one a specialist at enforcing your 
license agreement in virtually any user 
environment you can think of. Whether its 
DOS, UNIX, Macintosh or OS/2...whether it's 
a single user installation or a LAN. 

Simply connect the appropriate key to a 
single user computer, or a non-dedleafed 
file server in a network, and you control all 
access to your protected application. 
Users, however, won't even know it s there. 
The keys are transparent and won't 
impact software functionality or the ability 
to make back up copies. Normal node 
and LAN operations are unaffected. 


Simple. Unassuming. Ever vigilant. Easy 
to incorporate Into your application 
package. And quite possibiy the most 
profitable hardware investment o 
software developer can make. 

To find out more, call; 1-800-333-0407 
rN CONNECTICUT CALL: 203-329^8870 
TAX 2D3-329-742S 

EUROPE AND UK +44 784 43 OO 60 


SOFTWARE SECURITY 

1011 High Ridge Road 
Stamford, CT 06905 
Proudly Mode in Ihe USA 


package provides sophisticated versions 
of nonlinear-regression and multivariate- 
regression variance analysis. Multivari¬ 
ate regression addresses numerous vari¬ 
ables that might be related to the data. 
Both regression analyses are also avail¬ 
able in SAS PC’s main statistics package 
and in Systat and Minitab. 

Systat, Minitab, SAS PC, and SPSS/ 
PC+ offer packages for analyzing func¬ 
tions that vary with time. The basic pur¬ 
pose of time-series analysis is to look for 
trends and counteract seasonal varia¬ 
tions, Minitab builds these functions into 
the main module; the other three pro¬ 
grams offer theirs as options. Stata pro¬ 
vides some of these functions, but not 
enough for me to consider it a contender 
in this area. 

With the Systat and Minitab versions 
of time-series analysis, you calculate a 
Box-Jenkins ARIMA model of the data. 
This model is helpful for looking for sea¬ 
sonal or periodic variations in a time- 
dependent variable. Both packages make 
it easy for you to analyze graphically the 
auto-correlations between different 
times and discover any periodic differ¬ 
ences. Systat provides many built-in 
functions for smoothing data. 

SPSS and SAS offer more sophisti¬ 
cated time-series systems than either 
Systat or Minitab. SPSS/PC + and SAS 
PC will estimate the various frequencies 
of seasonal variation with Fourier analy¬ 
sis. This lets you determine whether 
there may be more than one pattern at 
work (e,g + , vacation passenger loads on 
airliners are higher on Fridays and in the 
summer). Both programs also offer the 
X11 ARIMA package, which was devel¬ 
oped by government agencies to do sea¬ 
sonal adjustments of monthly data. 
SPSS's version comes from Statistics 
Canada; SAS's version comes from the 
U.S. Census Bureau. 

One important element in handling 
seasonal data is dates. Although time 
may be a continuum, the way we repre¬ 
sent it is more complex. Systat, SPSS/ 
PC + , and SAS PC offer ways to handle 
the standard day, month, and year for¬ 
mat. SAS, for instance, converts a date 
into the number of days between it and 
January 1, 1960. Thus, July 4th, 1776, 
becomes -67019. If you are using the 
time of day as well, SAS stores this as the 
number of seconds from midnight, Janu¬ 
ary 1, 1960. Minitab sees time-series 
data as simple sequences with data num¬ 
bered case 1, case 2, and so on. These 
data-handling features make Systat, 
SAS, and SPSS much easier to use for 
large projects than programs that don't 
address the calendar format. 
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Mathematica 2.0: 
the standard for 
technical computing 


Available for PC, Macintosh, Unix, and VMS 
systems, Mathematica 2.0 brings a range of new 
capabilities to Mathematica, the proven leader in 
technical computing software. Interactively han¬ 
dling numerical, graphical, and symbolic computa¬ 
tion at all levels, Mathematica 2.0 adds 50 percent 
more functions. These include sound generation. 


The importance ef the program cannot he overlooked it so 
fundamentally alters the mechanics of mathematics." 

New York Times 


differential equations, external program communi¬ 
cation, as well as enhancements to Mathematica's 
built-in high-level programming language. 


Mathematica has the potential to change the world of science at 
least as much as word processing has changed the world of writing." 

Inf eWorld 

Mathematica is a startlingly good tool." 

Nature 


Macworld 1991 World Class Software Award Survey 


Mathematica 

Ms thC AD 

Theorist 

Eureka 

PowerMath 

MATLAB 

All others 



Matkematim has rapidly become the standard 
for technical computing, with more than a dozen 
textbooks, a quarterly journal, and several newslet¬ 
ters devoted to the system. Mathematica is in use at 
all of the 50 largest U,S. universities, all of the 
technical Fortune 50 companies, and most of the 
world's larger engineering firms. In fact, more than 
100,000 technical professionals and students 
around tire world are working with Mathematica 
every day. 

To find out what Mathematica can do for you, call 
Wolfram Research at 1-800-441-MATH. 


Mathematica has also received best software/new product 
awards from: 


Macworld 1990-91 
Discover 1990 
BYTE ; 1389 


MacUser ; 1989 
Business Week, 1988 
InfoWorld, 1988 


Mathematical. 0 

A System for Doing Mathematics by Computer 

For Macintosh information circle 180, 

For IBM /Compatible information circle 181, 

For UNIX information circle 1 82 on Inquiry Card. 



Mathematics is currently available for: 


MS-DOS 396, Microsoft Windows, Macintosh, CONVEX, 

DG AViiON, DEC VAX (ULTRIX and VMS), DEC RISC, HP 9000. 
Apollo, IBM RISC System/6000, MIPS, NeXT. Silicon Graphics, 
Sony, Sun-3, and SPARC. 

Prices in U.S. end Canada start at $595. Educational discounts are available. 


Wolfram Research. Inc.. 1D0 Trade Center Drive. Champaign, EL S1S20-72E7. USA 
217-39847D0; fax; 217-398-0717; small: tofoOwiictim 


Wolfram Research (UK) Ltl P 0 Btw 114, Abingdon, Oxon 0X13 GTG, United Kingdom 
+44 (2351550 44Q: fajc +44 1235} 550 445; email: infn-uk@wti.cam 

®199! Wstfcwi Hasasrih. Ik. AWwnares u n rsyaeisd CftMrcut 'ttnWm RksbkJi. tot 
Msi'KmrJca is nsfl canW a-U, Mrtismieu [nr Mriwrric, Phlr> Rp.srjrrh. . nr UqlftTndi. la; 
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SAS PC and SPSS/PC + have many es¬ 
oteric options too numerous to name 
here. SPSS/PC + t for instance, offers a 
separate package called CHAID, which 
performs sophisticated cluster analysis 
based on the chi-squared test and tree 
analysis. SAS offers a separate package 
devoted to manufacturers who do qual¬ 
ity-control analysis. (At press time, 
Minitab introduced a similar package.) 
SAS also sells a package for managing 
operations such as network flow calcula¬ 
tions or linear programming. 

It is impossible to say which package is 
the most sophisticated for data analysis. 
They all handle the core group of fea¬ 
tures successfully. For Mac-based anal¬ 
yses, both Minitab and Systat provide an 
equally solid core of the standard statisti¬ 
cal methods. For PCs, SAS PC has the 
widest range of add-on features, so if you 
need very complicated procedures, SAS 
PC is the standout program. 

Numerical Stability 

One of the most important features of a 
statistical package is numerical stability. 
Some software is written by people who 
are careful to ensure that the mathemati¬ 


cal operations are done with high preci¬ 
sion. Other programs are looser and 
sloppier when handling small and large 
numbers. 

The range of acceptable numbers can 
cause problems. Minitab can only handle 
numbers between 10” 13 and 10* 3 . The 
manual suggests that you can rescale that 
particular set of data when you get near 
the boundaries of accuracy. This fix, 
though, is cumbersome and potentially 
confusing if you are not expecting it. 
Every package has some limitation, but 
most are much better than this. Stata, for 
instance, can handle numbers between 
lO'^andlO* 9 . 

To test the number-crunching abilities 
of each program, I created a simple file 
with five variables and nine cases. In the 
first variable, I placed the numbers 1 
through 9, In the second, 1 put the num¬ 
bers 10001 through 10009. The third and 
fourth columns were filled with the first 
and second columns divided by 10 s . The 
fifth column was filled with the first col¬ 
umn divided by 1000. 

The purpose of the test was to deter¬ 
mine how well the programs responded 
to numbers in a wide range of sizes. The 


numbers between 10001 and 10009 
tested the programs" ability to recognize 
small variations in size. These numbers 
were within the range of acceptable 
values for all five programs. 

My test demanded that the programs 
fit a line to all possible pairs of variables. 
The numbers should generate perfect 
lines, but the sizes throw the packages 
a bit of a curve. The results were quite 
varied. 

Only Stata and SAS PC handled all 10 
cases without trouble. Both SPSS/PC + 
and Minitab refused to handle the sen¬ 
sitive cases when the numbers 10001 
through 10009 were the dependent vari¬ 
ables. These packages said that the num¬ 
bers were too close to a constant. SAS 
noted this problem, found an answer, 
and then warned of a potential error with 
a suggestion of how to fix the problem. 
Stata plowed through the numbers with¬ 
out a blink and did not warn of any poten¬ 
tial instability. 1 felt more comfortable 
having SAS's warning message. 

Systat, on the other hand, was both¬ 
ered by the small numbers 10” a through 
9 x 10” 8 . It refused to draw the line 
because the small numbers were too 


Old-Fashioned Faxing Just Went Out The Windows ! 




BIT Software, Inc. 
47987 Fremont Blvd. 
Fremont. CA 94538 
Phone (510)490-2928 
Fax (510) 490-9490 


BiiFax for Window* i* compatible with fa*-modem 8 trunk by AST. Bc*ii Dai«, 
Cordmiil. Digiian, t'cMslnsimment*. Ziilirix, Zoom, and oiUeris: cull for 
tcmffattbillty cheek. 

Copyrtphi 1991 by BIT Software. All prodtici numes u.-ied arc trade in arks or 
rcgi>fercd trademarks af iheir respective companies. 


Introducing BitFax™ for Windows® 1 , the revolutionary new 
program that makes faxing a snap. With your PC’s fax-modem 
and Microsoft Windows 3.0, w hat you see is what you fax - 
any graphic, any font, anything you create in any Windows 
application can be faxed out directly with no hard copy. Eight 
user-defined Quick Dial buttons let you send a fax with a 
single point and dick;other numbers may be stored in the 
comprehensive PhoneBook, using a standard dBASE 
formal that is interchangeable with other applications 
including Bit Com™ for Windows. Because BitFax for 
Windows takes advantage of the multi-tasking power of 
Windows, you can send and receive faxes in background 
mode while you keep working. Best of-all, the power and 
flexibility of Bit Fax for Windows is available now for only 
$79,00; see your software dealer or call BIT Software today! 


























Blast into faster color imaging in Windows 
with Truevision 1024-32. 



Truevision 1024-32 dramatically accelerates color imaging under 
Windows and lets you slide into your next operation without losing a creative stride. 


Just pick it up and move it. 

With Truevision 1024-32, screen refresh in high-res graphic applications 
is almost instantaneous. And you can zoom in (up to 8x) and pan around your entire 
image in real time. Want more? Truevision 1024-32 is also a bootable VGA card. 

Are you ready for 32 bit graphics? 


Truevision has been for six years. So when your future calls for 32 bits 
per pixel, you won't need hardware upgrades or a whole new accelerator. You're 
ready now. 

What are you waiting for? 

Truevision knows all about high-resolution graphic standards and the 
need for speed. The Truevision 1024-32 Graphics Engine satisfies both. Anything 
less, and you're just standing still. 


w Truevision* 

7340 Shadel and Station, Indianapolis, IN 46256 

INTE RNATIONAL: Canada 416/940-8727 France 33^1 -3-953-6253 Italy 39-2-242-4551 
LUC 44-628-77-7800 West Germany 49-89-612-0010 Other international 617/229-6900 
Windows is a registered trademark of Microsoft Corp. 
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dose to 0. 

When I experimented with exception- 
ally large numbers (e.g., 10 l29 ) SPSS/ 
PC + crashed completely and I needed to 
restart the software. This could be a rude 
awakening if you are in the middle of a 
calculation that goes awry. SAS PC man¬ 
aged to fit a line to numbers with magni¬ 
tudes such as 10 l00 t but occasionally it 
got the y-intercept wrong. Stata truncat¬ 
ed their values. 

The data set I used in this case is not 
especially complex or sophisticated, but 
it did reveal several important differ¬ 
ences among the programs. Minitab, 
SPSS, and Systat each refused to do the 
problem and forced me to rescale the re¬ 
sults. Note that 1 did not test the accuracy 
of the line fit, because this will vary 
from machine to machine and more spe¬ 
cifically from math coprocessor to math 
coprocessor. 

Mac-based analysts should be wary of 
using either Minitab or Systat with diffi¬ 
cult numbers. Minitab failed to draw 
some of the lines, and Systat decided that 
many small numbers were 0. The PC 
users should be happiest with SAS, be¬ 
cause it had no problems; Stata’s perfor¬ 
mance, however, made it a viable alter¬ 
native. 

Presentation Power 

The graphical presentation of data can be 
just as important as equation crunching. 
In many cases, you can spot important 
correlations when the data is graphed in 
the correct way. 

Each package offers basic graphs, in¬ 
cluding scatter plots, that let you look at 
the relationships between two dimen¬ 
sions of data, bar charts, pie charts, and 
box charts. These graphs are handy ways 
to visually describe the mean and stan¬ 
dard deviation of a set of data. Histo¬ 
grams and line drawings are also all 
standard with the reviewed packages. 
Each of the five packages can handle this 
basic set of graphs. 

All the programs also let you combine 
these graphs in many different ways. You 
can overlay or juxtapose the basic graph 
primitives. Stata, SAS PC, and SPSS/ 
PC + will place a symbol at each point in 
a scatter plot and let you scale the symbol 
in relation to data. For example* Systaf s 
graphics package will let you use several 
different variables to control the shape of 
the symbol. Thus, a big blob at the twelve 
o’clock position of the symbol would sig¬ 
nify a big value of one variable, and the 
size of the protrusion at six o’clock might 
signify another symbol. Systat will also 
allow weather vanes to signify direction 
at a certain place. 


Also important for data presentation 
are 3-D graphics, which show relation¬ 
ships among numerous variables. Nei¬ 
ther Stata nor SPSS/PC + offers this ca¬ 
pability. SAS PC does a nice job in 3-D 
graphics, and it even lets you select the 
placement of the lighting source. 

However, Systat reigns as the best 
package for 3-D graphics. You can create 
3-D surface plots and scatter plots. The 
fun begins when you start mixing graphs 
together. One option lets you merge two 
surfaces. Another option lets you place 
the graph in a three-sided “box" with 
scale tick marks, Systat can draw 2-D 
plots on these walls to bundle even more 
information into the package, 

SAS PC, Systat, and SPSS/PC + can 
all create map plots. The packages come 
with outlines of the U.S, When you pro¬ 
vide numerical data, the packages will 
fill the states with a pattern that corre¬ 
sponds to the values, SAS PC also pro¬ 
vides a neat 3-D map option that extrudes 
the shape of the state based on the data. 
Thus, if you created a plot of earthquake 
danger, you would see California tower¬ 
ing over the other states. 

Overall, Systat is my choice as the best 
graphics package (see screen 1). Its plots 
are sophisticated, and the program offers 
many different format choices. Some of 
the dialog boxes might be a bit clearer, 
but even so, the boxes are still better than 
the rest. 

For PCs, SAS PC provided the best 
graphics among the test programs. It 
even had some sophisticated options that 
Systat doesn’t provide. Stata offers good 
2-D graphics. SPSS/PC + is the worst 
among the test packages. If you ask for a 
plot, you will get one generated by the 
program’s old teletype interface. The 
mapping software is the only integrated 
graphics format in the program. For 
other types of graphics, you must use 


SPSS/PC + with Harvard Graphics or 
Graph-in-the-Box. 

User Interfaces 

Some of the PC packages were developed 
before the rise of GUIs, and the remnants 
of old mainframe interfaces live on. This 
is good for anyone who doesn’t want to 
learn a new command set. Unfortunate¬ 
ly, this also means that some systems are 
more cumbersome than they need to be. 

For example, SPSS/PC + ’s GUT is 
merely OK. The top half of the screen 
contains a tree-like menu system with 
every possible command in the SPSS rep- 
ertoire. At the bottom of the screen is a 
command window. When you select a 
command, the program types it for you at 
the cursor in the command window (see 
screen 2). Then you must use the func¬ 
tion keys to drop into the command win¬ 
dow and execute the command. Experi¬ 
enced users will want to avoid the menu 
system and the added effort of looking 
for the right command. 

The advantage of this technique is that 
you slowly build up a program to run in 
the command window. If you need to run 
it again, the program is already con¬ 
structed, However, I often needed to re¬ 
fer to the manual to make sure I was 
doing things correctly, because the menu 
will allow unpayable commands to be 
generated. 

The SAS PC environment makes even 
fewer nods to the invention of the GUI 
(see screen 3). The interface provides 
three main windows; one for a program, 
one for commands that run programs, 
and the third for the data. However, this 
interface is not just a leftover from the 
mainframe days, if s a form of torture. 

When I first tried to get the simple in¬ 
troductory example working, I failed re¬ 
peatedly. If I made one mistake, I would 
get lost in a maze of errors. To make 


Screen 1 : Using 
data contained in 
an easily edited 
spreadsheet 
format 
(background), 
Systat builds 
three-matrix 
scatter plots 
(foreground) and 
other sophisticated 
presentation 
formats , 
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ElWOW 


Raying 
again and again 

for virus 
protection is 
enough to 
make youill. 


ft: 












Frankly paying anything at all is 
pretty nauseating. 

But tJiats nothing compared to 
the feeling you get in your stomach 
when a drive Fill of data goes 
down the drain. 

So you pay: 

Then you pay again. For 
upgrades. Or quarterly updates!’ 

But even that doesn’t buy you 
much peace of mind Because estch 
new (by brings an average of six 
new viruses into die world. 

Which means all anti-virus 
programs are inherendv obsolete. 

Except one. 

Introducing Untouchable? Tine 
only software in the world diat gives 
you 100% protection. 

Today. 

And tomorrow. 

Like other anti-virus software, 
Untouchable is quipped with a 18R 
monitor for patroling your system 
memory plus a scanner/remover 
for examining the files on your disk. 

Between them, diese first 
lines of defense can 

y nfy Untouchable Netivork 
wes you centralized 
virus protection, 
knvyou can install 
monitor and control 
nthoul hal ing to 
r m your seal 

:ognize and obiit- 
rate hundreds of die 
ittle buggers— 

Sough to protect you from 95% of 
the potential carnage. 

If you find that statistic reassur¬ 
ing, then you probably like the odds 
in Russian Roulette. 

If you don’t, you'll want to 


know that Untouchable is quipped 
widi a unique third line of 
defense, which has been mathe¬ 
matically proven to be, well, 
untouchable. 

Instead of looking for viruses, 
this diird line of defense looks for 
changes in your executable and 
system files. 

If die change is but a single byte, 
Untouchable will spot it and, using 
our patent-pending recovery tech¬ 
nique, reconstruct die file to its 
original state. 

The process is known as Generic 
Differential Detection, and certain 
other programs claim to perform 

it too. 

But only Untouchable calculates 
file signatures using not one, but 
two proprietary algorithms that 
cant be reverse-engineered. 

Only Untouchable guarantees 
100% safe recovery' of infected 
files, (Unlike other programs 
that proudly generate corrupted 
files, Untouchable knows when 
die jig is up and doesn’t attempt 
recovery:) 

Only Untouchable can provide 
centralized network virus protec¬ 
tion. In fact, Untouchable Network 
has enough virus alerts and report¬ 
ing mechanisms to settle the 
stomach of even the most nervous 
Netware 8 administrator. 

And only Untouchable is backed 
by our vaunted 24-hour toll-free 
technical support and a one-year 
money-back guarantee. 

If y ou’re worried about viruses — 
and you should be—don’t reach for 
die Maalox* Reach for die phone. 
Dial 1-800-926-4289 Ext 77 

You’ll feel better right away 
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matters worse, SAS PC erased my care¬ 
fully typed lines, so I would need to re¬ 
type them to try again. I only discovered 
that F9 was a magic recovery key after 
retyping the commands twice. I eventu¬ 
ally got the hang of the program, and all 
these problems were technically my 
fault, but 1 think a better-designed inter¬ 
face would fix many of them. 

SAS offers two solutions. One is called 
SAS/AF, which is another programming 
language that enables you to create 
menu-driven applications for SAS. It is a 
product for programmers who need to 
create easy-to-use interfaces for clerks 
and data-entry people. A program called 
SAS/Assist is a menu-driven alternative 
to running with the standard SAS inter¬ 
face, but it is not as flexible as basic SAS, 
The other solution is the new SAS for 
Windows, which is scheduled to be re¬ 
leased by the time you read this. The 
mathematical core of SAS is very solid, 
and Windows may provide it with a more 
competitive user interface. 

Using the main Stata program is like 
using a teletype. This doesn't mean it is 


complex, however, and I had no problem 
using it. The command syntax is a bit un¬ 
usual, but you'll be able to figure it out. 
For instance, you need to type exit, 
clear to leave the program instead of 
simply typing exit. The program also 
has a set of menus and dialog boxes that 
are similar to the Mac interface. You 
choose a command and fill out some box 
selections, and the program does every¬ 
thing immediately. There is no interplay 
between command window, menu, and 
program. This was an easier interface to 
use than SPSS/PC + ’s or SAS PC’s, 

On the Mac side, both Systat and 
Minitab have menu and command win¬ 
dows that work symbiotieally, but they 
differ greatly from their DOS cousins 
(see screen 4). Although Minitab and 
Systat are technically converting your 
mouse-clicks into typing in the command 
window, you need never move to the 
command window to execute an instruc¬ 
tion. Often, you can ignore the window 
entirely if you want. Some of the more 
complex operations, such as file merging 
in Systat, can be accomplished only 



Screen 2: 

SPSS/PC+ 
executes analyses 
from tree-like 
menu commands, 
which are 
displayed at the 
bottom of the 
command window 
as you select them , 
Ultimately , this 
interface proved 
tedious. 



Screen 3: 

Although £45 PC 
was the most 
sophisticated 
package overall, 
its command 
window will seem 
antiquated to 
many PC users . 


through the command window, but I had 
no problem doing real tasks without it. 
Many repetitive and complex tasks are 
better accomplished by creating a com¬ 
mand file and executing it. 

In addition, the menu trees have only 
two levels, so you don't feel like you are 
digging deeply for a particular com¬ 
mand. When you select a graph or statis¬ 
tical operation, both Systat and Minitab 
open up a dialog box that lets you set the 
rest of the options. Systat's menus are 
graphically based, and although this may 
seem to be a cosmetic distinction, this 
menu design was easier to use and under¬ 
stand than Minitab's. 

PC users who care about user inter¬ 
faces should consider Stata, which, de¬ 
spite its idiosyncrasies, is much cleaner 
than SPSS/PC 4- or SAS PC (see screen 
5). However, if the user interface is one 
of the selection criteria you care most 
about, you should buy a Mac or wait for a 
Windows version. For the Mac, I liked 
Systat’s interface better than Minitab's, 
but there was not a great difference. 

Manual Dexterity 

The importance of the manuals varies 
from package to package, I started up 
Minitab and Systat on the Mac and gen¬ 
erated statistics and plots without even 
consulting the manuals. The interfaces 
are good enough to make things easy. 
Only when 1 attempted some complicated 
tasks did 1 need to turn to the manuals. 
However, the three PC products are im¬ 
possible to use for the first time without 
the manual next to the machine. The 
companies recognize this, fortunately, 
and offer nice hand-holding segments, 
like quick-start guides, at the beginning. 

The manuals vary widely in writing 
style. Parts of the SAS manuals seem 
aimed at Ph.D.s, while Stata’s manual 
is chatty. Both Systat's and Minitab's 
are straightforward and simple. SPSS's 
manuals spell out every detail. 

The range of information about statis¬ 
tical analysis also varies among the man¬ 
uals. Large parts of Minitab's manual 
cannot be understood by statistics nov¬ 
ices, The SPSS and Systat manuals do a 
better job of providing solid introduc¬ 
tions to the subject. SPSS's time-series 
manual, for instance, offers 13 case 
studies showing how statistical methods 
can be applied to analyzing data. 

Most of the manuals were good, but I 
truly enjoyed reading some of SPSS's be¬ 
cause of their completeness, including 
plenty of case histories. So, when using a 
PC, I would choose SPSS's manuals. For 
the Mac user, it's a toss-up, but Systat's 
are generally better than Minitab's. 

continued 


266 BYTE * JANUARY 1992 






















M ICROSOFT 



SOFTVKARtk 

DEVELOPMENT 


TOOLS 



Graphical farms and a robust programming language 
combine to create powerful Window-based applkvtiaw. 


Pbinter 

Label 

Frame 


-Q 


Check Box- [x] 


Combo Box 
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Scroll Bar 

Timer 

Directory 
List Box 
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- Picture Bax 


- Text Box 

Command 

Button 

Option 

Button 

- List Box 

.Vertical 
Scroll Bar 

_ Drive 
List Box 

File 

List Box 


Vtsua/ design tools provide a graphical tmy 
to create graphical applications. 


A powerful Windows 
system that lets you develop 
powerful Windows apps. 

With the Microsoft Visual Basic" programming system, you 
can have it both ways. 

Start with a robust, structured language, one of the fastest 
compilers around, and an interactive source-level debugger. All 
tightly integrated in a programming system that’s extensible via 
direct calls to the Windows;" API or other dynamic-link libraries 
(DLLs), and even new types of controls. 

Of course, all that power can be put to good use. 

Namely, remarkably powerful applications. Any app you 
create can have a graphical interface that includes multiple win¬ 
dows, drag and drop, and all standard Windows controls. Not to 
mention dynamic data exchange (DDE) for interoperability with 
other Windows applications. 

The result? Von can produce any kind of Windows applica¬ 
tion— each one a compiled, distributable .EXE file. 

So call us at (800) 541-1261, Dept V68. We’ll be glad to tell 
you more about the system that has it all. 

■3 1991 ll &n mft Ccnomtim. Ail rights n st r v td. Pmted u* the U.S.A For tnon information made Ok. 50 Units# States, coil (800) 541-1261 , Deft Y68. Otsl/mm in 
Canasta, sal! (800) m 3 9(M& Outside the (l S. and Canada, cad OJd-SEGI. Sfttnyxf) and the Micmso/t toga are registered trademarks and Wmdous and VLsuaJ 
Basic trademarks of fldiemoft Corporation, 

PROGRAMME R'S choice hi 


Key Features 

* Fast, full-featured programming 
language. 

* Create .EXE files with no royalty or run¬ 
time fee. 

* Visual design tools for click-and-drag 
development of graphical applications, 

lions can include all standard Windows 
controls, multiple windows, dialogs, 
custom menus, drag and drop, and pro¬ 
grammatic graphics. 


■ Paste-link and programmable 
dynamic data exchange (DDE). 

* Support for dynamic-link libraries 
(DLLs). 

■ Online, context-sensitive Help. 

* Detailed online tutorial 

* Sample code and full-featured exam¬ 
ple applications, 

* Incorporate bitmap graphics, meta¬ 
files, and icons, 

* Sophisticated debugging tods. 


At the 1991 Spring 
Comdex/Windows World, 
the editors of BYTE 
judged Visual Basic the 
“Best of Show.” In the July 
1991 issue of BYTE, Edi- 
tor-in-chief Fred Langa called Visual 
Basic “a milestone product!’ 



Winner 


Microsoft 


















































































AMPLE WAVES OF DATA 


What to Choose 

In the end, there are many different rea¬ 
sons for buying data-analysis package s, 
so any recommendations about which of 
these five to buy depend on your applica¬ 
tions, If you are Mac-based, your work 


involves moderate-size jobs, and you are 
mainly concerned with producing graphs 
and seeing how well a model matches the 
data, I recommend Systat, The Macin¬ 
tosh version is quite sophisticated and 
user-friendly. The Minitab software also 


uses the Macintosh user-interface para¬ 
digm well, but the program does not have 
as large a range of graphics as Systat, 
Stata is certainly a solid choice; Its user 
interface is simple, and the statistical 
core is solid. 

continued 
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Screen 4: Although Minitah faithfully adheres to the style of 
the Macintosh environment, the program's graphing abilities 
fall short of those of other data-analysis packages. 


Screen 5: To build charts and graphs within Stata, you simply 
enter commands into input boxes at the bottom of the screen , 
and then the program does everything immediately. 


Whenever you want to process graphics or texts, 

“ARTEC” scanner products will help you to reach your goal. 

We also support “FAScinator” image processing software & "FAScinator OCR" OCR software. 
The FAScinator is a highly inclusive image processing software, provides an unlimited 
mult-window working environment. It supports not only a variety of display modes from B/W 
up (o 16.7 million true colors. But also contains a powerful drawing 8l painting 
capability including numberless text fonts. Also it provides many file formats 
compatible with most popular packages such as colonx, pc paintbrush, ventura 
publisher and so on. 


R?tec 


The “FAScinator OCR”, a 





professional OCR software package, 
makes text files of all image file that 
you scanned through a scanner, Bl 

That will be useful without retyping. I|^n 

For desk top publishing presentation 
work or Advertisements, you will benefit from 
using the “ARTEC” A400Z, A256C & 
A40G0C SCANNER. gSUKto ^ 


* The “SCAN KIT PPD 
notebook PC use scanner. 


ULTIMA ELECTRONICS GORP. 

MAIN OFFICE 

W. MO 13, AUEY 1, LANE >60. SEC. 4, PA TE ROAD. IA1PEI, TAIWAN, R.O C- 
TEL: [02] 730-5470 (REP) fAX [306-2] 700-5657 * 703-5656 

USA BRANCH 

1156 ASTER AWEN-VE, SURF A SuNNWALE CA C4O07 U S A, 

TEL 1-400] 2AS-‘S20B FAX 4400] 246-9207 


SPAIN: 

TWC COMPUTER S A 

C7PORTUOALFTF. 3 BAJOS 0TO14 BARCELONA SPAN. 

TEL: 4312000 FAX 4227049 

DENMARK: 

UWPO SCANDINAVIA B1RKEMOSFVEJ32. 3361 hASSELAGER. DENMARK 
TEL: 45862B6J66 FAX. 4536206070 


OEM WELCOME! 
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SOECOMA COMPUTERS NED BU REKVELDEN, 46 5503 N2 
VELDHOVtN THF NFTHERLAND TEL 31-40-633515 FAX 31-4D644&35 






















































SYSTAT is rated #1 by Software Digest®. In fact, SYSTAT is the only statistical analysis package to 
eceive top honors from InfoWorld, PC Magazine and PC Week. According to Software Digest: "It is 
he only program that successfully blends robust features, good usability and performance, and many 
areas of uncommon strength from analytical graphs to powerful programming." 

SYSTAT. The statistics speak for themselves. 

For more information call or write: SYSTAT, Inc. 1800 Sherman Avenue, SYSTAT 
ivanston, IL 60201-3793 Tel. 708.864.6670 Fax: 708.492.3667 _ z: * 

: or international representatives call: Australia 61.3.8661766. Canada 416.424.1700. Denmark 45.64.406575, Finland 358.0.6923800. France 33.1.40935000, 
iermany 49.61.266950 (DOS). 49.30.310423 (Mac), Italy 39.587.213640. Japan 81.33.5902311, New Zealand 64.71.562675. Norway 47.3.892240. Sweden 46.7.6076207. 

Switzerland 41.31.416611. The Netherlands 31.340.266336, UK London 44.81.6926636 ... 

For IBM/compatible information circle 163; for Macintosh informa- 
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AMPLE WAVES OF DATA 


Make Your Best Work Look Its Best! 


Name 

Definition 

Gamma 

T(z) — f t x ~ l e~ t dt 

J 0 

Sine 


Zeta 

oo 

C( S ) = ^V* (3ls > 1) 

Jt=I 



PCTeX 


Typesetting Software 

For professional publishing and the power to produce high-quality technical 
documents, scientific notation, mathematical formulas, and tables, rely on PCTeX 
to make your work look its best. The next step beyond standard desktop 
publishing, PCTfX is the difference between average and expert. You'll get 
professional typesetting at amateur prices. And with our new PC T|X Systems, you 
get everything you need, with no extra costs. 

The PCTfX System for Laser Printers includes: 

• PCT^Cand PCT^C/386, Version 3.1 

• Our screen previewer and laser printer drivers 

• and Macro Packages 

• Free Technical Support 
For a free catalog arid demo disk, call 415/388-8853. See the best for yourself! 
Personal TeX, Inc. • 12 Madrona Ave. • Mill Valley, CA • Fax: 415/388-8865 


PERSONAL 

iyc 


INC 




ncreuse productivity by giving users simultaneous access to 
multiple UNIX applications on a character terminal or PC. 


F&cetlenn ™ Features 


■ Multiple, concurrent UNIX 
sessions for each user. 

■ Hot key between word process¬ 
ing, DBMS, office applications, 
3270 emulation, and any other 
UNIX application. 

■ Screen print. 

■ Cut & paste between 
applications. 

B Pull down menu interface. 

■ Full or split screen display. 


TRY IT! Full featured evaluation 
for 30 days. Only $50 + shipping 
and handling. 


Structured Software 
Solutions, Inc. 


214 / 985-9901 


4031 W. Plano Parkway Suite 205 Plana TX 75093 Fax 214/612-2035 


SAS PC and SPSS/PC + are good 
choices for people who already know the 
respective languages or who are consid¬ 
ering implementing a large data manage¬ 
ment system. Both packages offer data- 
entry front ends that allow statistics 
novices, such as store clerks, to enter in¬ 
formation without regard to what the sta¬ 
tistics experts may do with the data later. 
These packages also offer a wide range 
of specialized statistics capabilities that 
you can purchase as options. For its over¬ 
all sophistication, I give SAS PC the nod 
for PC-based analyses. ■ 


Peter Wayner is a consulting editor for 
BYTE ♦ He is also working toward a 
Ph.D. in computer science at Cornell 
University. You can contact him on BIX 
as tf pwayner. " 
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1 ProudlyAnnounce SummaM) II Plus. 


The world's bestselling, most i 
emulated, most acclaimed 
desktop tablet just got better. 

We've taken SummaSketch II, 
the industry standard, and 
added several new features to 
create a tablet that is, unques¬ 
tionably, the world's best. 

Unlike some competitions, 
we put everything in the 
box—4-button cursor and 
2-button stylus (or 16-but- 
ton cursor], interface 
cables and a utilities diskette with Windows® 3.0 and 
ADI® drivers. Plus we've added things like 2000 lines per 
inch resolution and 10 mil accuracy—standard. Plus the 
fastest, easiest set-up and configuration procedure. Plus 
an offerfor a free AutoCAD® orCADKEY® Master 
Template (a $245 value). Plus software compatibility 


with over400 programs, and 
hardware compatibility with 
PCs and Macintosh? Best of 
all, it's still 100% pure Summa¬ 
Sketch—the editor's choice, 
winner of every major editorial 
accolade for graphics tablets. 
And the people's choice, 
with well over one-half million 
sold to demanding computer 
graphics professionals. 

Every 
decision 

should be this easy. In fact, the only 
tough decision is which Plus to choose: 
12"xl2"orl8"xl2" Professional. 

For literature, orthe name of your local 
dealer, call 1-800-729-7866. Fortech- IX 
nical information call 203-881-5400. Jp * 




1990 


Surmagraphics 


Every decision should be this easy. 


©1991 Surnmagraphits Corporation. Seymour, CT06483. All rights reserved. 
















Developers: 

Lock Up \bur Profits 



We have the key for protecting your 
software profits and your copyright. 

Software piracy's a crime! What it can do 
to a developer's profit margin is shameful 
The cost of development and marketing 
products demands you receive the 
revenue you are entitled to. 

We have the solution. 


Windows 3.0 

t;.ti*ottAvala We 


•Custom hardware and software for each 
developer 

•Encrypted interrogation routines and debug 
disablers. Over 140 language interfaces available. 

•Available active read/write memory and on-board 
microprocessor provide the ultimate protection 

Mb? »Keys for PC "compatibles," Macintosh, 

r UNIX and RS-232C standard 

•Total compatibility, reliability and end 
user satisfaction 


We have the key. 
Call us for more information 
or a demonstration package. 

1 - 800 - 843-0413 


MEMBER 


In EUROPE; 


MICROPHAR, 122 Ave, Ch, De Gaulle 92200, 

Neuilly-Sur-Seine, FRANCE, Teh 33-147-38-21-21 Fax: 33-146-24-76-91 


MARKETING. INC 


For Distributors In: 

‘BELGIUM, E25 (091 21 II 17) 

•GERMANY, AUSTRIA: Microplw Gmbh (06223-73730) 
•HUNGARY, Polyware Kfi (76-22-307) 

•ITALY, Siosistemi (030 24 21 074) 

•POLAND, Microphar Poland (32 586 848) 

•PORTUGAL, HCR (1 56 18 65) 

•SCANDINAVIA Microphar Nordic (45 53 51 70 33) 
•SPAIN. Microphar Espaha (032 37 31 05) 
•SWITZERLAND, SALTS (024 21 53 86) 

•THE NETHERLANDS, Infotie (015 15 88 3T) 

•UNITED KINGDOM, Clearsolt (091 378 9191) 


9600-J Southern Pine Bivd. 
Charlotte, NC 28217 
Td: 7045238500 FAX: 704-523-7651 
Hours: Mon-Thurs: 8:30-7:00, Fri: 8:30-5:30 ET 
Open late to better serve our west coast clients. 

Se Habla Espahol 


For Europe, circle 133 on Inquiry Card. 


For Americas & Pacific, circle 134 on Inquiry Card. 


















REVIEWS 


APPLICATION 


Claris Enters the Spreadsheet Wars 


jj File Edit fnrraal Calculate Chart tchpl 



CHRISTOPHER R. GIBSON 


T he battle for the hearts and minds of 
Macintosh business users has heated 
up again with the release of Resolve 
1,0, Claris's System 7.0-savvy spread¬ 
sheet, Based on technology from Infor¬ 
mix Software (the maker of Wingz), Re¬ 
solve boasts the same impressive per¬ 
formance, graphics, and scripting that 
made Wingz such a big hit. 

Claris has sweetened the pot by adding 
a smooth interface and support for the 
Tnterapplication Communication (1AC) 
functions of Apple’s System 7.0. Re¬ 
solve's array of capabilities aims this 
$399 spreadsheet squarely at both Micro¬ 
soft Excel—the primary force in the 
Macintosh spreadsheet market—and the 
up-and-coming Lotus 1 -2-3 for the Mac, 

Friendly Front End 

The professional Claris design is evident 
even before you launch Resolve for the 
first time. The reference materials are 
thorough and well designed. They in¬ 
clude a user’s guide, a functions and 
scripts reference, and a getting-started 
guide with clear installation instructions 
and an effective half-hour tutorial. 
Installation is made quick and easy by 


the familiar Installer, the same utility 
that comes with Apple's system soft¬ 
ware. Resolve is not small—the applica¬ 
tion alone weighs in at almost l MB, and 
complete installation requires 5 MB of 
disk space. Claris has eased the situation 
by allowing Resolve to share files (e.g,, 
dictionaries) with other Claris products. 
While Claris claims that only 1 MB of 
memory is required to run Resolve under 
System 6.x, plan on 4 MB of RAM to run 
comfortably under System 7,0. 

The distinctive Claris look is obvious 
with Resolve. Each document window is 


In Resolve, chart 
(the 3-D bar 
graph), text (the 
title block), and 
graphics objects 
(the logo) are 
independent 
entities that 
share the display 
space with the 
worksheet grid . 


split into two basic elements: the palette 
panel , which includes drawing-tool pal¬ 
ettes similar to Claris’s MaeDrawII, and 
the worksheet grid , which contains the 
ceils and formula bar common to most 
spreadsheets. When you’re not using Re¬ 
solve’s graphics tools, the palette panel 
can be hidden with a click of the mouse. 
Operating Resolve is intuitive for any¬ 
one who is familiar with spreadsheets. In 
the worksheet grid, you type data and 
formulas into cells. Virtually everything 
other than cell data is treated as a resiz¬ 
able, movable "object” that sits over the 
worksheet grid (see the photo). Objects 
include graphics figures (e.g., circles 
and polygons), text objects to hold large 
blocks of text (including scroll bars if re¬ 
quired), and buttons that can be linked to 
scripts. To create a graphic, you just 
select the tool you wish to use and start 
drawing right on the worksheet grid. 
Resolve's powerful, if somewhat in¬ 
flexible, charting abilities are also easily 
accessible: You select the data to graph, 
and Resolve creates one of 25 charts as 
an object on the worksheet. As in Wingz, 
text, graphics, and chart objects exist on 
a layer above the worksheet cells, leaving 
the data underneath untouched. 

Behind the Interface 

The graphics power of Resolve is so im¬ 
pressive that it’s easy to overlook the 
power of the underlying spreadsheet en¬ 
gine, Resolve’s manual lists a full suite 
of 147 business, statistical, mathemati¬ 
cal, and text functions. The package 
even has functions for matrix math (in¬ 
cluding solving simultaneous equations) 


U | B ACTION SUMMARY | 


■ WHAT CLARIS RESOLVE 1.0 IS 

1 RECOMMENDATIONS 

Cions Resolve is a full-featured 

Resolve's solid features and 

spreadsheet for the Macintosh, 

excellent performance make It a 
good choice for those considering a 

■ LIKES 

Every major spreadsheet 

new Macintosh spreadsheet. 

feature—graphics, scripting, and 

■ PRICE 

fast calculation—are very well 
implemented. Resolve makes 

$399 

good use of System 7,0's 1 AC 

B FOR MORE INFORMATION 

capability. Finally, Resolve 

Claris Carp. 

caps these features with a dean. 

5201 Patrick Henry Dr. 

intuitive interface. 

P.O. Box 58168 

Santa Clara, CA 95052 

B DISLIKES 

(408) 987-7000 

Some convenience features— 

fax: (408)987-7440 

most notably split windows and 
a multiple-line formula bar—are 
missing from the interface. 

Circle 1106 on Inquiry Card. 
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Vi PR A 




402 S. Kentucky Ave.,Suite 210 
Lakeland, FL 33801 
Phone: 813-682-1128 
Fax: 813-686-5969 


mathematica 




TEMPRA PRO vl .02 $495 
TEMPRA GIF vl .02 $149 
TEMPRA Primer Demo $15.95* 
'Shipping/Handling included 

1-800-852-MATH (6284) 
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THE SPREADSHEET WARS 


BYTE SPREADSHEET BENCHMARKS 


File Open 


Sort 


Mathmix 


Savage 


0 50 100 150 200 250 

Seconds 

d Claris Resolve □ Microsoft Excel Q Informix Wingz 

Notes: File Open is the time it lakes to open at 2-MB file BYTEs Sort benchmark is a timed sort ot several thousand 
records. Math mix is a lest (hat indicates relative integer performance. The Savage benchmark Is a measure of floatingpoint 
performance. For a full description of these tests, see ,r Not Just for Numbers Anymore." February 1990 BYTE. 

All benchmarks were rui under System 7.0 on a Mac llsi wi(h no FPU, 5-MB RAM partitions for Ihe application, and the 
minimum system RAM cache of 16 KB. 


M Better 

Worse ► 

i 


□ 




_ 



] 



and frequency distributions. Resolve 
also provides database facilities similar 
to those in Excel, where a portion of the 
spreadsheet can be defined as a database, 
and various database functions allow you 
to search, manipulate, and extract values 
as you would with any database. 

If there's a function you need that Re¬ 
solve doesn't have, you can roll your own 
using Resolve's scripting language. But 
Resolve Script, which resembles Hyper¬ 
Card's HyperTalk, goes far beyond user- 
defined functions. Resolve Script not 
only lets you record and store repetitive 
actions, but it also allows you to manip¬ 
ulate almost every facet of the Resolve 
interface, including menus and dialog 
boxes. Scripts can be stored separately, 
or they can be attached to objects in a 
worksheet. Scripted event handlers can 
fire off actions at specific times, such as 
when a worksheet is opened, closed, or 
recalculated. With all these features. Re¬ 
solve Script is powerful and flexible 
enough to allow you to develop spread¬ 
sheet-based applications within Resolve. 

The performance of Resolve’s spread¬ 
sheet engine naturally rivals Wingz's for 
best in its class. Using the BYTE spread¬ 
sheet benchmarks for comparison, Re¬ 
solve easily bested Excel on most com¬ 
mon operations; it showed times similar 
to those of Wingz (see the figure). Re¬ 


solve clocked in with recalculations at 
least 30 percent faster than Excel’s on 
the math-oriented Savage and Mathmix 
tests, but Resolve’s speed isn't limited to 
number crunching. Opening and saving 
large spreadsheets in Resolve is refresh¬ 
ingly speedy. Even the largest spread¬ 
sheets—which took Excel almost a min¬ 
ute to open—were open and ready to run 
in less than 5 seconds with Resolve. Un¬ 
fortunately, Lotus 1-2-3 for the Macin¬ 
tosh wasn't available at this writing, so I 
was unable to make performance com¬ 
parisons between Resolve and 1-2-3. 

Resolve’s one performance weakness 
is its slow database sorts. On BYTE's 
Sort benchmark, Excel outdid Resolve 
by a factor of 3 to 1. Claris says it put 
most of its effort into optimizing com¬ 
mon spreadsheet operations for this first 
release, and it is working on more perfor¬ 
mance optimizations for the future. 

System 7,0 Savvy 

Resolve is fully System 7.0 savvy and 
makes excellent use of the advanced 1AC 
features available under System 7.0’s 
Edition Manager (commonly known as 
Publish/Subscribe). The Edition Man¬ 
ager allows a program running under 
System 7.0 to publish certain areas of a 
document and then lets other programs 
subscribe to these published items. This 
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MULTI-USER SYSTEM 
OR TERMINAL SERVER 
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STAT MUX 
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EIA-422 FOR UP TO 
4000 FT. AT 115.2K bps 





CHICAGO HEADQUARTERS 


The Telplex® line of asynchronous statistical multi¬ 
plexers by BayTech are designed to provide user flexi¬ 
bility and to maximize speed by effective utilization 
of high speed modem technology. Telplex stat muxes 
support hardwire connectivity for distances to 4000 
feet. 


• Approaches ISDN throughout speeds 

• Affordable prices 

• 4, 8 or up to 20 channels 

• Composite port speeds selectable from 50 bps 
to 115.2K bps 

• Remote configuration and diagnostics 

• Internal dial up or lease line modems available 

• Unlimited toll-free technical support 


for multi-user 
systems. 


INTER NATIONAL 

ihsticihli rots 


Au*lr*!to 

Shuttle Computer 

i (hi svft mu 


fleiglwu 

Mulliwui Data Btlepum 

03-666-3&S4 


Denmark 

Trend twmmHnknlinri? 

Ltd. 

S3 65 13 45 


Tin b nd 

Groin? Ov [mpdsita 

E^ijs am 


Fraitcr 

Gndca France 
III42 94 9969 

GtntlSP> 

Mu nich 

AMS Camjiulccb Limbi 1 
10S9! 12680MI 

DkstMori 

Multiwiv Data Gcmunt 

0211-251*75 

Italy 

Ttirinu 

IlHM Itatiaiu 
<01 If 77 U)0. H) 

Mllunn 

LT.D, 

1021655.9*117 


Netherlands 

SnUrDiuiui 

Multi wav Data 

Been Data 

Netherlands 

08-626 92 26 

079-424 111 

Switzerland 

Norwa* 

A/5 KklLBnhlt* 

Compiler* AG 
0041.1.950.54.44 

47-2-830220 

Singapore 

Murk Svslenta |FEl 
Pie,. Lid. 

65 2261877 

United Kingdom 
Leicester * London 

A - Line Dnlaspeed 
Devices Ltd. 

10533i4779B9 

Vidmar Control 

iQl’i ^IsjferU 

R wkin^hi' mihin 

Sweden 

Solna 

Maldatn Teknfk AB 

Id*) 730 \W 

Lid. 

1062851 30611 


BayTech gives you 15 years of data communica¬ 
tions experience. Call now for affordable, high perfor¬ 
mance multiplexers, modems, peripheral sharing, and 
data acquisition/control devices. 

Because Resources Should Be Shared 


BayTech 


1111 

Data Communications Products Division 
200 N. 2nd St., P.O. Box 387, Bay Saint Louis, MS 39520 
Fax: 601-467-455J Phone: 601-467-8231 or toll-free 

800 - 523-2702 

Alt product or company names are trademarks of their respective holders. 
•Over dial up line using a V32bis/V.42bis modem. 
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COMPUTER SECURITY PRODUCTS 


COMPLETE UNE OF PROVEN AND EASY TO INSTALL 
COMPUTER SECURITY PRODUCTS FOR COMPUTERS . 



PREVENT 

COMPUTER THEFT! 


ACCESS SECURITY 


Kablil ™ Security System 

This system allows you to secure all your 
computer components: CPU, monitor, 
keyboard, printer. Internal component 
security. Kablit fasteners secure the rear 
panel of CPU protecting internal boards 
and hard drives. Fasteners available for 
all applications. Prices $34.95 to $49*95 
depending on system. 


Disk Drive Lock™ 



Prevent anyone from copying your data. 
Prated your data from harmful viruses. 
Prevent unauthorized use of your drive. 
Installs easily and quickly. Models 
available for 3 1/2" and 5 1/4" drives* 
list price $24.95. 


Order your Tree catalog of these and many other security products, 

Purchist orders Accepted. Quantity pricing mvalbblr. Shipping not Included. MC/V1SA 
accepted, heater Inquiries Invited. 

Secure-It, Inc. 


18 Maple Court 

East Longmeadow, MA 01028 


1 - 800 - 451-7592 



Be Sure Our 
Children Grow Up 
Smart And Fit 


We know our children won’t get very far in the world without a good, 
working knowledge of the "3 RV’That’s why school is such an important part 
of their lives. But there’s another part of their education that's just 
as important to their future— physical education. 

The healthy hearts they develop now will go along way toward helping them 
grow into healthy adults. And the good fitness habits they leam can stay 
with them for a lifetime. So let’s encourage our children to exercise their minds. 
But let's be sure they do the same for their bodies. 



THE SPREADSHEET WARS 



is accomplished using editions y which 
are documents stored on disk that contain 
both shared data and lists of subscribers. 
Changes made in a published document 
generate changes in its editions; the Edi¬ 
tion Manager updates subscribers using 
Apple events, the high-level I AC archi¬ 
tecture built into System 7.0* 

For example, say you need to include 
in your company’s annua! report the fi¬ 
nancial data in a Resolve worksheet. You 
would select the data to share and choose 
“Create Publisher” from the Edit menu 
to create an Edition file on disk* Then 
you’d switch to your System 7.0-savvy 
word processor, load the report, choose 
“Subscribe To,” and select the Edition 
file to complete the link. 

From then on, any changes in the Re¬ 
solve worksheet will be transparently 
communicated to your word processor so 
that the annual report will always display 
current data* Using System 7.G*s file 
sharing, this communication can even 
take place between different Macs on a 
network. The Publish/Subscribe mecha¬ 
nism is nearly transparent, and the speed 
with which changes ripple through to the 
subscribers is surprising. 

A Few Rough Edges 

Resolve is a robust program, but a few 
missing interface elements mar an other¬ 
wise excellent package. They range from 
small things, like the lack of auto-scroll¬ 
ing when moving charts and the lack of 
a progress indicator for lengthy opera¬ 
tions, to more serious deficiencies. The 
most disappointing of these are a one- 
line formula bar, which makes building 
complex formulas difficult, and the in¬ 
ability to split a window into multiple 
panes, which makes adding formulas to a 
targe worksheet needlessly cumbersome. 
I’d also like to see an auto-sum feature, 
similar to Excel’s, in a future release* 
There’s little doubt that Resolve has 
the right stuff to go head-to-head with 
Excel in the business market. Its few 
shortcomings are interface issues that 
can be easily addressed, and its core 
spreadsheet and scripting technology 
will set the standard for some time to 
come. Perhaps most important. Resolve 
provides System 7.0’s IAC capabilities 
today and demonstrates how powerful— 
and simple—these features can be. ■ 


Christopher R. Gibson is president of 
Cloud Ten, a Macintosh software devel¬ 
opment firm in San Luis Obispo, Califor¬ 
nia. Chris is a moderator of the BIX Mac¬ 
intosh exchange. Me has also taught 
spreadsheet classes since 1989. You can 
contact him on BIX as "chris. gibson. ” 
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NEED A NETWORK? 
HERE ARE 10 REASONS WHY 
YOU NEED PC-MOS: 


1 


PC-MOS is the world’s leading DOS-compatible multiuser operating system. 

Over 150,000 users take advantage of PC-MOS’s support of low-cost dumb terminals or graphics 
workstations attached to a host PC. 

2 . PC-MOS takes advantage of the latest PC technology to save you big bucks. 

For a cost less than that of a network of cheap 286 clones, your users can share the benefits of 
today's 386- and 486-based hardware. Your investment is in current, not obsolete, technology. 

3 * PC-MOS works with networks. The Software Link offers the PC-MOS Gateway to 
Novell's NetWare for easy integration of shared processing work-groups into NetWare LANs. 

Or you may choose to use our LAN, LANLink 5X, to connect your PC-MOS systems. 

4 . PC-MOS gives users the advanced operating system features they need. 

Multitasking, print spooling, memory management, disk caching, security and enhanced batch file 
language capabilities are just a few of the advanced features of PC-MOS. 

5 . PC-MOS reduces your hardware maintenance costs. PC-MOS typically re¬ 
quires less administration than a LAN or Unix system. And because it connects dumb terminals 
or workstations rather than fully-configured PC's, maintenance costs are minimized. 

PC-MOS protects your investment in DOS. Because PC-MOS is DOS-compatible, 
most of your current DOS-based applications can be used in the PC- MOS environment, eliminating 
costs of new software and training. 

Z PC-MOS flexibility lets your system grow with you. As your needs change, you 
can add remote or local users or workgroups, integrate local area networking, and add mini¬ 
computers and mainframe computers. 


8 


PC-MOS is ideal for shared database applications. Because the computer's bus 
provides faster communication than LAN connections, activities that require heavy disk access 
perform better with PC-MOS. 

^ PC-MOS is easy to use for application development. Prog rammers familiar with 
DOS can easily learn how to make the most of PC-MOS’s intertask communication, data sharing 
and other features. 


10 . 


The Software Link is a company you can depend on. The creator of PC-MOS 
has been a leader in the development of award-winning systems-leve! software since 1983. 



The Software Link 

3577 Parkway Lane Norcross, Georgia 30092 1-800-766-LINK (404)448-5465 FAX (404) 263-6474 

Products referenced are trademarks of their respective companies. 

Prices, policies and specifications are subject to change wilhoul notice. 
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NDP Fortran delivers mainframe performance 
driving the Intel 387™, 487™SX or i860™. 


Since 1982, Microway has provided numeric 
coprocessor support for scientists and engineers. This 
support has reached a pinnacle with NDP Fortran, the 
only PC Fortran available which efficiently drives all 
Intel advanced coprocessors, plus the i860 RISC, single 
chip Super Computer. 

Whether you are running DOS, UNIX, 

DESQview, Windows, XENIX, or SunOS, there 
is a version of NDP Fortran which will give you 
globally optimized access to the four gigabyte 
address space of the 386,486 or i860. Code 
produced for their 32-bit flat mode! accesses 
large data structures and arrays a factor of four 
faster than 16-bit products which depend on the 
huge model or EMS memory. 

Because Microway's NDP compilers use a common 
back end for Fortran, Pascal, C and C++, you can 
access code generation features from NDP Fortran that 
until recently were thought to benefit C users only. For 
example, the inlining of small procedures, which is the 
hottest optimization in both C and C++, was not 
considered to benefit Fortran users. However, inlining 
works for all modular code. When inlining was 
applied to the Whetstone running on our Number 


Smasher-860, the benchmark jumped from 28.6 to 68.5 
Mega Whetstones! Similarly, loop unrolling, which has 
the reputation for being a mainframe Fortran oplimi- 



NDP Fortran is a full ANSI 77 that is 99% compat¬ 
ible with VMS Fortran and has extensions from BSD, 
DOD and Microsoft. The DOS version includes the 
GREX™ library of 88 graphics primitives and I/O 
functions that give it a BASIC-like flavor. 

Finally, every Micro way product comes with the 
best technical support in the industry. Call 508-746-734 
for your free copy of the Journal of Numeric Data Process 
mg to see how we used inlining to speed up the Whet¬ 
stone, and loop unrolling to speed up Livermore Loops 


Microwav 


i860, 387, 4675* and Intel are trademarks at Intel Cor 
Microway and Number Smasher are registered trademarks of Microway, lr 


The World Leader in PC Numeric. 


Corporate Headquarters, Box 79. Kingston, MA 02364 USA ■ TEL 508-746-7341 ■ FAX 508-746-4678 

U. K./Europe 081 -541 -5466 • France 0143 2 69593 • Germany 069- 75-2023 • Holland 40 836455 ■ Italy 02-74.90.749 • Norway 6 892020 












REVIEWS 


SOFTWARE 


DOS Extenders: 


MIKE BLASZCZAK 


D OS developers have long struggled 
with the limitations of the PC envi¬ 
ronment. Strapped in by the back¬ 
ward compatibility of DOS, developers 
could only look longingly at the advanced 
features of the 286, 386, and 486 proces¬ 
sors. DOS t running in real mode, de¬ 
motes all these to the rough equivalent of 
the 8086. How can you develop memory¬ 
intensive programs without sacrificing 
DOS or relying on workarounds such as 
overlays? 

The solution is DOS extenders. Sim¬ 
ply stated, these allow you to create DOS 
programs that run in the protected mode 
of Inters more advanced processors. 
Many vendors offer DOS-extender pack¬ 
ages, which vary in their scope and fea¬ 
tures, The BYTE Lab staff selected four 
packages for comparison: Rational’s 
DOS/16M and DOS/4G packages, In¬ 
tel's 386/486 C Code Builder Kit, Sy¬ 
mantec's Zortech C++, and Phar Lap's 
2861 DOS- and 386|DOS-Extender Soft¬ 
ware Development Kits (SDKs). 

Protected Mode 

The 286, 386, and 486 processors all 
support a protected mode of operation. 
However, the Intel 286 chips are some¬ 
what limited compared to the 386 and 
486 chips. For example, the 286 can ac¬ 
cess only 16 MB of memory, while the 
386 and 486 can virtualize their address 
space to manage 4 gigabytes of memory. 

As a result, extenders for the 286 are 
significantly different from those for the 
386. Some vendors, such as Phar Lap 
and Rational, offer separate packages for 
each processor type. And while Syman¬ 
tec's Zortech C++ compiler supports 
286 and 386 systems, Intel's C Code 
Builder Kit generates only DOS-ex¬ 
tended 386 and 486 code. While it is pos¬ 
sible to run 286 DOS-extended applica¬ 
tions on 386 and 486 processors, the 
converse is not true; the 286 can't sup¬ 
port the expanded functionality of its 
more powerful counterparts. 

Compilers and Assemblers 
Two of the packages in this group aren’t 
merely DOS extenders but complete de¬ 
velopment systems, compiler and all. Sy¬ 
mantec's Zortech C++ is the most elab¬ 


Raising the Ceiling 


orate, since it implements version 2.0 of 
AT&T's specification for C++. It is ca¬ 
pable of generating code that is compat¬ 
ible with Microsoft Windows (without 
requiring the Windows SDK) as well as 
with OS/2 and DOS. The Symantec 
package includes royalty-free 286 and 
386 extenders but is also kind enough to 
support code generation for 286 extend¬ 
ers from Phar Lap and Rational. 

Intel's compiler accepts only C, but it 
is designed to be somewhat compatible 
with the Microsoft C Compiler. Since 
many incompatibilities exist between the 
Intel and Microsoft compilers, the Intel 
manuals contain sections that explain the 
differences between the compilers. Most 
notably, the Intel compiler does not sup¬ 
port mixed-language programming key¬ 
words. 

Unfortunately , the Intel compiler does 
not support the _asm keyword for in-line 
assembly language. While some simpler 
assembly language operations can be em¬ 
ulated by special functions provided in 
the C Code Builder Kit run-time library, 
many users of in-line assembly language 
will have to invest in a compatible assem¬ 
bler. Zortech C++ and the Rational de¬ 
velopment kit both lack assemblers. 

Phar Lap’s 2861DOS- and 386[DOS- 
Extenders include assemblers capable of 
producing protected-mode code. These 
packages are roughly compatible with 
the Microsoft Macro Assembler and 
should present no problem for program¬ 
mers with MASM experience. 

The 386 extenders from Phar Lap and 
Rational are compatible only with 32-bit 
compilers (e.g., those from Watcom and 
Meta Ware). Rational’s DOS/16M pack¬ 
age is compatible with a broader range 
of compilers but is very difficult to in¬ 
stall. Installation instructions are spread 
throughout the manual, and you must 
manually copy the files to the hard drive. 
Phar Lap's 286jDOS-Extender supports 
an equally impressive list of compilers 
and includes an installation program that 
makes it easier to install. 

Virtual Memory Management 

Iniel’s C Code Builder Kit and Ration¬ 
al's DOS/4G package provide virtual 
memory managers that use disk space to 
simulate a larger address space than 
might be physically available. DOS/4G 
has a stronger VMM that you can config¬ 
ure at run time. Intel's VMM can only be 


configured at compile time. Neither ven¬ 
dor gives many hints or rules for opti¬ 
mizing the performance of their VMMs. 

The Zortech compiler's 386 extender 
and Phar Lap's 386|DOS-Extender SDK 
do not support virtual memory. As a re¬ 
sult, programs developed with these 
tools are limited to the physical memory 


ACTION SUMMARY 


■ WHAT DOS EXTENDERS ARE 

Tools for developing DOS 
applications that run 
in the protected mode 
of advanced Intel 
processors. 

■ LIKES 

Intel and Symantec offer 
complete development 
environments, compiler and all; 
Rational's documentation and tools 
for both 286 and 386 develop¬ 
ment are excellent; Phar Lap's 
286|DOS*Extender includes an 
assembler and can create DLLs. 

■ DISLIKES 

Symantec's DOS-extender 
documentation is weak; Rational 
and Phar Lap both charge 
royalties; Intel's compiler 
documentation assumes 
familiarity with Microsoft C. 

■ RECOMMENDATIONS 

Far developers who need to 
create DOS, extended DOS, 
Windows, and OS/2 programs, 
Symantec's package is the most 
versatile; Phar Lap's 286|DOS- 
Extender excels, while Rational's 
386 product is the best choice 
in its class. 

■ PRICE 

Zortech C++, $699.95 
Phar Lap 286|D05- and 
386|D05-Extender SDKs, 

$495 each 

Intel 386/486 C Code Builder Kit, 
$695 

Rational DOS/16M 
and DOS/4G, $5000 each 
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DOS EXTENDERS 



‘We’re looking 
for retired 
managers 
who want to 


into action 


Harold W McGraw, Jr. 
Chairman, 
McGraw-Hill, Inc. 


I'm a volunteer supporter of the International Executive 
Service Corps, a not-for-profit organization with a vital 
mission: 

We send retired U.S. managers overseas to help busi¬ 
nesses in developing countries, which often respond by 
increasing their imports of U.S. goods. In fact, develop¬ 
ing countries consume about 40 percent of U.S. exports. 

As an I ESC volunteer; you would not get a salary. But 
you would get expenses for you and your spouse, plus 
a world of personal satisfaction. 

I ESC leads the field in this kind of work. We’ve done over 
9,000 projects in 81 countries. We could have a project 
that’s just right for you. To find out, send this coupon to: 
Harold W. McGraw, Chairman, McGraw-Hill, Inc., P.O. 
Box 10005, Stamford. CT 06904-2005. 


International 
Executive 
Service Corps 

It's not just doing good. 
It Is doing good business, 

69 

A PWt; Swks sjl 

TNs FuutaiBer, 



Dear Mr. McGraw: Tell me more about 
becoming an I ESC volunteer. I am a re¬ 
cently retired manager or technician—or 
am about to retire—from a U.S. com¬ 
pany. I'm free to accept an overseas as¬ 
signment. I understand that volunteers 
receive expenses for themselves and 
their spouses, but no salary. 

Name___ 

Address_ 


City . _State_Zip__ 

l_“_l 



i felt at home 
with the debugger 
included in the Intel 
C Code Builder Kit. 



available at run time. Phar Lap, how¬ 
ever, offers virtual memory manage¬ 
ment for its 3861 DOS package as an ex¬ 
tra-cost option. 

Linking, Binding, and Royalties 

Any executable file generated by these 
packages is dependent on the functional¬ 
ity of the extender's run-time software. 
To make running the application conve¬ 
nient, most of the packages let you bind 
the extender run-time software into the 
executable file. This results in a much 
larger executable file but also lets you 
launch the application more easily. The 
Symantec, Intel, and Rational products 
all include bind utilities (although Ratio¬ 
nal calls it splicing), while Phar Lap's 
utility must be purchased separately. 

Rational's Instant-D debugger and 
Phar Lap's debuggers support the debug¬ 
ging of executable files that are not yet 
bound, saving the step of binding an exe¬ 
cutable file before testing it. Intel's de¬ 
bugger accepts only bound executable 
files. 

Phar Lap's 2861DOS-Extender sup¬ 
ports the creation of dynamic link li¬ 
braries, which are executable files that 
also provide information about the code 
and data names stored in the EXE file. 
This lets other executable images make 
references to functions or data structures 
in the module without knowing the ad¬ 
dress of the reference until run time. Ra¬ 
tional's extender supports DLLs with an 
optional segmented executable toolkit, 
while Intel and Symantec do not offer 
DLL support for protected-mode DOS 
programs. 

Since the run-time software is most of 
the DOS extender, vendors traditionally 
charge royalties for the inclusion of their 
extenders in your applications. Symantec 
and Intel, however. Jet you distribute un¬ 
limited copies of your DOS-extended ap¬ 
plication without additional royalties or 
fees. Both Phar Lap and Rational require 
the payment of royalties, and they have 
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Now you can afford to project a better image. 


The portrait on the left reflects a 
pseudo-color LCD projection. 

The portrait on the right reflects a 
real-color In Focus 1600LC LCD 
projection. 

The difference in color is startling. 
The difference in price is just a few 
hundred dollars. 

Which is almost nothing when you 
consider the impact the In Focus 
1600LC creates in presentations, 

Featuring the 16 most commonly 
used colors, the new In-Focus 1600LC 
gives your audience a dazzling view of 


real color charts, graphs, rainbows and 
sunsets. With a resolution of 640x480. 

In seconds, the 1600LC can be set 
on top of any ordinary overhead pro¬ 
jector and connected to any 


color Macintosh 
or IBM compat¬ 
ible. It’s that easy. 

And the 
1600LC is just 
one of a complete 
line of In Focus 
LCD projection 
panels ranging 


The new In Focus 


J600LC LCD 
projevtton panel. 


In Enry*. Pkmvxx W, ZB2UL The Netherlands Fax: 3HmSQF&M 

T4_I_,.i_r*.J 



from monochrome to 5000 colors with 
nearly photographic quality. 

For more information or to 
arrange for a free demonstration, cal] 
1-800-327-7231 or in 
Oregon, 503 -692-4968. 

And get the image 
you deserve. 


InFocus 


s 


C mi IN FOCUS SySTBMS INC, 7770 S W 
Mohawh Stiver, Tualatin, Oregm 07002 IStXF 
3277m. In Oregon, 503-092-4968, Fax. 
5Q3-W2-447&. In Focus, the In Fueaf Uge and 
the In Focus IWOUC art rrgistffid tmt/emarks 
of In Focus Systems, Inc. All other twdemarhl 
artvpiteraf tmiemarkl arc the property of their 
Tt^cctrLY hidden. 



















DOS EXTENDERS 


several payment plans based on the num¬ 
ber of copies distributed and the selling 
price of the application. 

Debuggers 

With the exception of Phar Lap’s 2861 
DOS-Extender, all the products tested 
here include debuggers, Zortech C++ 
includes debuggers for Windows, DOS, 
and OS/2, but it does not let you debug 
programs generated for its 286 extender. 
Strangely enough, 386 protected-mode 
debugging is supported. 

The 2861 DOS-Extender relies on 
Microsoft’s protected-mode CodeView 
debugger, which is included with the 
Microsoft C Compiler package. If you 
have chosen to use the 286| DOS-Extend- 
er with a compiler other than Micro¬ 
soft’s, you are left to your own resources 
to locate an appropriate debugger, al¬ 
though you can purchase the 286]Debug 
package separately. 

The 386] Debug tools in the 3861 DOS 
package have rich features for protected- 
mode debugging. Among these are sev¬ 
eral system-level debugging aids, such as 
commands to show information about the 
interrupt handler, the status of extended 
memory, and the local descriptor table 
and global descriptor table blocks in the 
processor, and commands to manipulate 
the DOS Protected Mode Interface. The 
major flaw of the product is that it does 
not support source-level debugging. For 
an additional cost, 286|SRCbug and 386| 
SRCbug are available to provide source- 
level debugging. 

Being an experienced CodeView user, 
I felt most at home with the debugger 
included in the Intel 386/486 C Code 
Builder Kit. While not as robust as Code¬ 
View or the debuggers of any of the other 
packages reviewed here, it did allow 
source-level debugging, 

I found Instant-D, the debugger in¬ 
cluded with the Rational products, to be 
the most powerful of the packages re¬ 
viewed. It includes an optimization pro¬ 
filer that you can use for performance 
tuning. The screen shows a display of the 
current stack frame, which is extremely 
handy, and it also lets you conveniently 
step up and down the call chain. To aid 
system-level debugging, Instant-D in¬ 
cludes many commands for checking up 
on the state of the machine, just as Phar 
Lap’s 3861Debug tool does. 

Documentation 

Documentation for the Rational products 
was the most convenient to use; it is 
housed in three-ring loose-leaf binders 
and is well written and easy to under¬ 
stand. While the documentation for the 


COMPANY INFORMATION 


Intel Corp, 

(386/486 C Code Builder Kit) 

5200 Northeast Elam Young Pkwy. 
Hillsborough, OR 97124 
{800)548-4725 

Circle 976 on Inquiry Card. 

Phar Lap Software, Inc, 

(2861 DOS- and 3861 DOS-Extender 
SDKs) 

60 Aberdeen Ave. 

Cambridge, MA 02138 
(617)663-1510 
fax: (617) 876-2972 

Circle 977 on Inquiry Cord. 

Rational Systems, Inc. 
(DOS/16M, DOS/4G) 

220 North Main St. 

Natick, MA 01760 
(508)653-6006 
fax: (508) 655-2753 
Circle 976 on Inquiry Card. 

Symantec Corp. 

(Zortech C++) 

10201 Torre Ave. 

Cupertino, CA 95014 
(408) 253-9600 
fax: (408) 253-4092 
Circle 979 on Inquiry Cord. 


Phar Lap tools is split into several vol¬ 
umes, each is littered with useful code 
fragments. 

Intel’s package has sparse documenta¬ 
tion. The volumes comprehensively de¬ 
tail the differences between the Intel and 
Microsoft compilers but don’t provide 
good overviews of the compiler or the 
run-time library for users who aren’t ac¬ 
customed to Microsoft’s product. While 
many rich examples are included on disk, 
not much documentation accompanies 
them; you’re largely on your own in fig¬ 
uring out how the examples work. 

The 286 and 386 extenders in Zortech 
C++ receive only minimal treatment. A 
chapter in the reference manuals briefly 
outlines the functionality and limitations 
of each extender. Absolutely no treat¬ 
ment is given to the special problems that 
using an extender creates (e.g., access¬ 
ing memory-mapped system I/O areas or 
handling interrupts with protected-mode 
code). 

Overall 

Developers who don’t already have a 
compiler and need a general-purpose de¬ 
velopment environment would probably 


be best off with Zortech C++. Since this 
package includes a feature-rich com¬ 
piler, it can offer something to fit almost 
every conceivable need, from DOS pro¬ 
gramming (with or without an extender) 
to Windows and OS/2 development. Be¬ 
cause it supports C++, programmers 
who prefer an object-oriented environ¬ 
ment will also favor it, and C program¬ 
mers can grow into the object-oriented 
extensions over time. However, if you’re 
just looking for an extender, you’ll be 
poorly served by this package. 386 de¬ 
velopers won’t miss the lack of a 286 pro¬ 
tected-mode debugger, but the lack of 
extensive documentation for the extend¬ 
ers thwarts serious efforts. 

Intel’s package is set back because it 
doesn’t include an assembler, but it was 
the easiest to install and set up. The com¬ 
piler readily accepted much of my exist¬ 
ing Microsoft C code with only a few 
changes; it would therefore appeal to 
those who already have a big investment 
in Microsoft C code. 

Since Phar Lap’s 2861 DOS-Extender 
also supports Microsoft C, users who 
need an assembler might want to pick it 
over Intel’s package. Its more complete 
documentation is a strong asset, and sup¬ 
port for DLLs is a big plus for projects 
that are code-intensive. Remember, 
however, that you will have to spend 
extra for the source-level debugger. 

Phar Lap’s 3861DOS-Extender SDK is 
comparable to the DOS/16M extender 
from Rational. However, because of its 
support for both Microsoft C and the 
popular Borland C++, the Phar Lap 
286 [DOS-Extender SDK is an ideal 
choice for those who already use these 
compilers. Its bigger 386-compatible 
brother, on the other hand, is only usable 
with one compiler and could call for a 
great deal of porting work. Assembly 
language coders will appreciate Phar 
Lap’s assemblers, but Phar Lap’s debug¬ 
ger pales in comparison to Rational’s 
elaborate Instant-D, 

I thought that Rational’s DOS/16M 
extender had the best documentation of 
all the packages reviewed here. Docu¬ 
mentation provided with the company’s 
DOS/4G package suffered a little, prob¬ 
ably because the package is new. The 
DOS/16M extender supports an impres¬ 
sive list of compilers, but, like Phar 
Lap’s products, the 386 extender sup¬ 
ports only two 32-bit compilers. ■ 


Mike Blaszczak is a senior systems en¬ 
gineer at Line Systems, a consulting and 
education firm in Bloomfield, Connect¬ 
icut. You can contact him on BIX as 
“btaszoak." 
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Introducing the first notebook computer 
designed to make Wi ndows a breeze. 


Just turn it on and go. It’s that simple. 
The newTI TravelMate™ 3000 WinSX™ 
package is engineered to meet the chal¬ 
lenges of running Windows on a notebook 
computer. That's why it comes with MS 
Windows® 3*0 and MS-DOS^ 3*0 already 
installed on the 60MB hard drive. So with¬ 
in seconds, you're into Windows and ready 
to load your application software. 

But the TM3000 WinSX ofters so much 


more. Like clicking in and out of applica¬ 
tions with a specially designed pointing 
device. An extra-large, easy-tcvsee cursor 
that keeps your place as you move from 
screen to screen. 

And Battery Pro™* Designed to extend 
battery life when working in Windows, it 
suspends functions you're not using while 
keeping calendars and other background 
programs current* So you can pick up 


where you left off. 

Best of all, these Windows features, and 
more yet, come in the industry's smallest, 
thinnest and lightest 386SX™ 20 MHz 
notebook computer. 

Finding out more is a breeze, too* For 
the name of a dealer near you, call 

1 - 800 - 527 - 3500 . 


Instruments 


MS-Windows and MS-DOS are registered trademarks and Windows l* a trademark of Microsoft Corporation. TravelMate, WinSX ,md Battery Pro are irademarCs (/Texas Instruments I rtcorporated . 186SX is a 
Hvdernatk of the Intel Corporation. 
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The Notepad 386SX 


THE ULTIMATE BUSINESS TOOL 

The Notepad 386SX is the first notebook computer in a notebook, It is a leather com¬ 
puter that is rigidly affixed to a custom leather notebooWportfolio and can be removed in 
seconds The Notepad comes standard with a built-in send and receive Fax/Modem, 
20 Mhz 386SX, 2Mb Ram. Page White VGA Display, Internal 3 1/2' h Floppy and 40 MB 
Hard Drives all in a 1.5" thick computer. 



The Notepad 386SX combines leading edge technology with genuine leather for an 
aesthetically appealing and elegantly functional business tool. The Notepad 386SX s 
open face style, coupled with its sleek design, represents a uniquely different alternative 
to almost all other notebook computers available today. 


Lighthorse Technologies, Inc. 4105 Tolowa St. San Diego, CA 92117 


1-800-443-3446 
Fax 619-483-1196 
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REVIEWS 


HARDWARE 


The Phaser III Fires Dazzling Colors 



TOM THOMPSON 


T ektronix’s new Phaser III PXi is a 
standout color printer for a number 
of reasons* First, the machine uses 
an advanced ink-jet technology, called 
phase change, that lets you print on plain 
paper or other media in a wide variety 
of sizes and thicknesses. Second, print 
samples from the Phaser Ill’s 300-dot- 
per-inch output will really catch your 
eye: The colors almost crackle and glow 
(thanks in part to the printer's support 
for Adobe's PostScript Level 2). Finally, 
the Phaser Ill’s price of $9995 nearly 
sparkles, too, considering the unit's ver¬ 
satility and output quality. 

Meet the Phaser 

The printer weighs a hefty 90 pounds and 
measures 25 inches wide by 27 inches 
deep by 13 x h inches high. Plan on giving 
it its own table. 

Inside, the Phaser HI runs an AMD 
29000 RISC processor clocked at 24 
MHz. The processor powers the Post¬ 
Script Level 2 interpreter and the Pan¬ 
tone-certified color simulations, and it 
implements a Hewlett-Packard Graphics 
Language (HPGL) emulation mode. The 
Phaser HI comes with 10 MB of RAM, 
upgradable to 18 MB* Its ROMs contain 
39 typefaces, including Courier, Helvet¬ 
ica, Times, New Century Schoolbook, 
and ITC Bookman. 

The source of this printer's brilliant 
color graphics, however, is the phase- 
change ink-jet technology used to depos¬ 
it the colors on a variety of paper types 
that can range from thin tissue to heavy 
paper stock* This technology uses spe¬ 
cial, nontoxic, solid inks. These wax- 
based inks come as sticks that resemble 
large crayons. Their shapes are keyed, so 
you can't, for example, accidentally in¬ 
stall magenta ink into the yellow color 
reservoir (see the photo). 

Inside the reservoir, heaters liquefy 
the ink at a temperature of 140 °C. When 
the Phaser III begins printing, the print 
head travels back and forth, spraying col¬ 
ored ink droplets onto the paper at 300 
dpi. At room temperature, these droplets 
instantly solidify. Two rollers then cold- 
pressure-fuse the inks over the paper’s 
surface* (For more information on this 
process, see “Ink Jet Takes Off,” Octo¬ 
ber 1991 BYTE.) 


Connections and Other Features 

On the outside, the Phaser III sports the 
usual bevy of I/O ports and indicators. 
There's a mini-DIN-8 LocalTalk port 
(whose driver, unfortunately, supports 
only AppleTalk Phase 1), a DB-25 serial 
port, a Centronics-style parallel port, 
and a 50-pin Centronics-style SCSI port* 
This latter port handles SCSI hard drives 
for font caching* The Phaser Ill's firm¬ 
ware automatically detects and spools 
data from the LocalTalk, serial, and par¬ 
allel ports so that different computers 
can share the printer. However, the 
Phaser HI doesn't automatically toggle 
back and forth between PostScript and 
HPGL modes; you have to do that man¬ 
ually from the front panel* 

The front panel includes a small LCD 
screen that serves several functions* 


During a print job, it informs you about 
the printer's activity (e*g., warming up, 
imaging page, or initializing). The panel 
notifies you of a print jam and where it 
occurred* Finally, it provides a rough in¬ 
dicator of each ink level in the reservoir* 
By using two front-panel buttons, you 
can change the language used by the dis¬ 
play from English to French, German, 
Japanese, Italian, or Spanish* 

To set up the printer, you power up the 
unit, drop the four ink sticks (cyan, ma¬ 
genta, yellow, and black) into the keyed 
openings, throw a lever to drop the inks 
into the reservoir, and wait for the print¬ 
er to warm up. The warm-up time is 
about 15 to 20 minutes, so you definitely 
want to leave the Phaser III switched on. 
To conserve power, the printer goes into 
a standby mode if it sits idle for 2 hours. 

continued 
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PHASER III COLOR 



Sample output from the Tektronix Phaser III PXi printer. Notice the rich , saturated 
blacks in the NEON output , The rainbow bar shows the wide color range that the 
Phaser III is capable of producing. 


ACTION SUMMARY 


■ WHAT THE PHASER III PXI IS 

A PostScript Level 2 color ink-jet 
printer witn a 300-dpi resolution 
that prints solid inks on plain 
paper and other media. 

■ LIKES 

Solid ink technology is easy to 
use and works with standard 
paper; the printer can handle a 
variety of paper stocks and sizes. 
The superb color output is a 
standout among color printing 
technologies. 

■ DISLIKES 

The printer is big, heavy, and slow. 

■ RECOMMENDATIONS 

This is a winner for those who 
need bright colors, work with 
different-size output, and want to 
keep printing costs low, 

■ PRICE 

$9995 for a standard 10-M8 
configuration; memory is 
expandable to 14 or 18 MB for 
$995 per 4-MB increment. 

■ FOR MORE INFORMATION 

Tektronix 

P.O, Box 1000 

26600 Southwest Parkway 

Wilsonville, OR 97070 

(800)835-6100 

fax: (503) 682-3408 

Circle 1105 on Inquiry Card. 



An incoming job kicks the Phaser III 
back into operating mode after a delay of 
about 2 x h niinutes to warm the ink and 
dean the print head. 

The Phaser Til can handle practically 
any paper stock and a variety of sizes. 
The printer's standard 10 MB of RAM 
lets you print on letter-size pages from 
A-size (8 Via- by 11-inch) up to B-size 
(American tabloid, 11- by 17-inch) 
sheets. With a 4-MB expansion added, 
you can print on A3-size (Metric tabloid, 
297- by 420-mm) sheets. 

The standard paper tray handles 
American type A (8*^- by 11-inch) or 
Metric type A4 (210- by 297-mm) 
sheets, while an optional universal tray 
handles A-, legal- by 14-inch), B-, 
A4-, and A3-size paper. By manual¬ 
ly feeding the paper into a slot on the 


printer's top, you can print from post¬ 
card-size (4- by 6-inch) to Tabloid-extra 
(12- by 18-inch) sheets. You can also 
print on a variety of papers, including 
gummed labels and stickers. 

Trial Run 

The printer comes with software drivers 
for both Macs and PCs. On the Mac, a 
Chooser-selectable, System 7.0-compat- 
ibie driver is provided, along with sup¬ 
port files for background printing. On 
the PC, there are PostScript drivers for 
Windows 3.0, Lotus 1-2-3, and Lotus 
Freelance. 

I used a Mac TIfx with 8 MB of RAM 
and equipped with an 8*24 GC display 
board and an 80-MB hard drive for the 
printing tests. I primed a mixture of 
PostScript graphics and 24-bit scanned 
images, the latter of which can point out 
dithering problems. I used Adobe's Illus¬ 
trator 3.0 and Photoshop 2.0 for my ap¬ 
plication tests and CE Software's Wid¬ 
gets to download PostScript code. 

The bad news is that the Phaser III is 
slow. There are two reasons for this. 
First, the LocalTalk network connection 
that l used is slow. At 230,000 bps, 
multi megabyte 24-bit images take time 
to trickle to the printer. 

The other delay is due to the print 
head, which takes time to traverse the 
paper. The traveling print head sounds 
like a car's windshield wiper on a rainy 
day, and the printer is quite energetic 
about moving it: Occasionally, the lab 
bench vibrated in time with the head's 
shuttling. In standard mode, a letter-size 
sheet of paper took 2 Vi minutes to print. 
At higher-quality modes, the print job 
took longer, using about 4 minutes in en¬ 


hanced mode and nearly 7 minutes in 
premium mode to print a page. 

Despite the delay, the results were gor¬ 
geous: Colors were rich, which made the 
output glow (see the figure). Using the 
Phaser III driver, the blacks were crisp 
and opaque, with a minimum of color- 
dithering artifacts. Because of the dither¬ 
ing process, blue tones can appear purple 
on PostScript graphics, but a blue correc¬ 
tion option in the printer driver fixes 
this. 1 even got brave and printed some 
logos on some laser printer labels without 
problems, although I had to use the pre¬ 
mium mode to get enough ink onto the 
labels. 

Who Needs It? 

Some folks like the translucent glow of 
thermal wax output, but such printers re¬ 
quire specially coated paper. This drives 
the cost of thermal wax prints up to 45 to 
50 cents per page. Personally, I liked the 
Phaser Ill's bright, snappy colors. For 
printing on 30 percent of a letter page's 
surface, the Phaser Ill's operating costs 
are 25 cents per page. Naturally, cover¬ 
ing more of the sheet with ink or printing 
on larger pages ups the costs. 

Who needs this printer? Anyone who 
wants to print on plain paper, thin sheets, 
thick stock, cards, or labels should con¬ 
sider the Phaser III PXi. The added bo¬ 
nus, of course, is that the Phaser Ill's 
bold colors will make your artwork stand 
out from the crowd. ■ 


Tom Thompson is a BYTE senior techni¬ 
cal editor at large. He has a B.S.E.E. 
degree from Memphis State University. 
He can be contacted on BIX as i 'tom_ 
thompson. ** 
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when it Comes to 

math coprocessors 

THE CHOICE IS SIMPLE! 



HIGH PERFORMANCE LOW POWER CONSUMPTION HIGHEST SPEED GRADES 




VALUE 



/ 

/ 

/ 


Guaranteed 100% Compatibility with all 286,386 
and 386SX systems 

Worranteed For the Lifetime of Your System 
Free QAPIus and POWERMETER Software 


Call now for more information 
800-832-0770 
408-727-1885 


Test results nfcteinetf on a SO MHz 386SX system 


The I FT logo is □ trademark of Integrated Information Technology, Inc. (I1T). QAPIus and 
POWERMETER are trademarks of DiagSoft, Inc. 

All other trademarks are of their respective companies. ©1991 NT. All rights reserved. 
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REVIEWER’S NOTEBOOK 



SuperCalc Gets Supercharged 



Screen 1: CA- 

SuperCalc 5. 1 
retains the stacked 
worksheet view 
of SuperCalc 5 
but is faster 
and offers better 
3-D support . 


C omputer Associates International 
has sharpened up its popular Super¬ 
Calc 5 spreadsheet in preparation 
for further jousting with Lotus 1-2-3 for 
DOS spreadsheet dominance, CA-Super- 
Calc 5,1, the latest release, addresses 
many weaknesses of SuperCalc 5, and at 
$149 it offers an attractive alternative for 
users interested in an inexpensive DOS 
spreadsheet, 

SuperCalc 5 gained some success, but 
it was hampered by slow performance, 
inefficient memory usage, and less so¬ 
phisticated threenJimensional manipula¬ 
tion than some of its competitors (see 
“Not Just for Numbers Anymore,” Feb¬ 
ruary 1990 BYTE). CA-SuperCalc 5.1 
includes enhancements in all these areas, 
and it makes for a considerably stronger 
package. 

CA-SuperCalc 5.1 is a text-based DOS 
spreadsheet in the mold of Lotus 1-2-3. 
You can enter data, text, and formulas 
into the worksheet area and use a slash 
command to get to a hierarchical menu. 
The hierarchical structure is very differ¬ 
ent from that of 1-2-3, but once you get 
used to the organization, the menus are 


easy enough to follow. If you are a die¬ 
hard 1-2-3 user, you can enter commands 
using 1-2-3 syntax, CA-SuperCalc 5,1 
reads 1-2-3 macros as well as data files. 

Like Lotus 1-2-3 release 3.1, CA- 
SuperCalc supports a 3-D spreadsheet 
model. Spreadsheets can be single work¬ 
sheets, or they can include a collection of 
stacked sheets or pages (see screen 1). 
With a multipage spreadsheet, you can 
work with 3-D ranges—that is, you not 
only specify ranges with horizontal and 
vertical borders, but you also specify 
which pages of the stack of spreadsheets 
are to be included. Three-dimensional 
capability is most useful for collecting 
data across similar sheets. For example, 
you could set up a collection of monthly 
reports in a single multipage spreadsheet 
and use 3-D ranges to create an annual 
summary. Besides multiple pages, GA- 
SuperCalc also supports links to other 
spreadsheets in memory or on disk. 

The most significant enhancements 
to CA-SuperCalc 5.1 are better perfor¬ 
mance and a more natural 3-D model. 
BYTE's spreadsheet benchmarks dem¬ 
onstrate the marked improvement be- 


BYTE SPREADSHEET BENCHMARKS 

Computer Associates 1 updated CA-SuperCalc 5. 1 shows vast performance 
improvement compared to the older SuperCalc 5, but it falls short of Lotus 
1-2-3 release 2.3, All times are in seconds . 



Savage 

Mathmix 

Sort 

GA-SuperCalc 5.1 

52 

1 

77 

SuperCalc 5 

64 

22 

108 

Lotus 1-2-3 release 2.3 

26 

2 

34 


tween SuperCalc 5 and the newer release 
(see the table). Most striking is the im¬ 
provement in simple calculation speed, 
as demonstrated by the Mathmix bench¬ 
mark. CA-SuperCalc 5,1 not only beat 
SuperCalc 5 by a wide margin but also 
slightly outdid Lotus 1-2-3 release 2,3, 

Floating-point calculation speed, 
measured by the Savage benchmark, and 
database sorts also show improvement. 
On these tests, however, CA-SuperCalc 
5.1 still falls short of overcoming 1-2-3. 

There is less differentiation between 
2-D and 3-D ranges in version 5.1 than 
there was in previous versions. This 
leads to a more natural extension of for¬ 
mulas and ranges into the “depth” di¬ 
mension. For example, you can now copy 
relative page references, whereas page 
references were always absolute in Su¬ 
perCalc 5, 

CA-SuperCalc 5.1 retains the same 
strong graphics and reporting capability 
of its predecessor; you can generate and 
annotate 3-D graphs and control fonts 
and shading on reports. However, you 
still can't embed graphics in reports or 
see WYSIW1G previews. 

This updated version of SuperCalc is a 
genuine improvement over its predeces¬ 
sor and a worthy contender for those con¬ 
sidering a new DOS spreadsheet. 


A New Weapon 
to Fight Jaggies 



Screen 2: Although JAG does a good job 
of antialiasing jagged curves, such as 
those on the B, it also smoothes the 
ascenders and descenders of large sans 
serif type* Consequently, the base of the 
Y tapered at the corners and looked 
worse than before we ran JAG , 


J AG, from Ray Dream, gives Macin¬ 
tosh-based graphics professionals an 
easy way to antialias gray-scale and 
color PICT or PICS images. An acronym 
for “jaggies are gone,” JAG adds gray 
tones or colors to image and text edges. 
As a result, the eye sees smoother lines 
instead of the rough stair steps in images 
created in paint packages, rendered 3-D 
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Why Pay More for 
Advanced ItavoLOGY? 


ATmios offers you more for your hard-earned dollar Highest quality 
components; customer service and technical support second to no other! Systems 
designed to overt obsolesence and protect your investment dollar Motherboards 
designed with upgrodeohitity in mind. 


Wove been first since 1985 L Jhe very first Ahompatible; the first 486/50 
on the market Dollar for dollar and feature for feature, no competitive system 
available today can match the AJronics line for technology, quality and value. You 
owe it to yourself to check our prices. Call us today I 



Available as a kit for your existing 3S IDE 
hard disk for just S69M. 


120MB Removable IDE Hard Disk 

tf you've been looking at 
Sermuik or SyQuest far 
removable media, Almics con 
provide a bem solution, one that offers the 
ultimate in unlimited data storage, security t backup 
and transportability. 

■ BOMB, 200MB & 3Q0MB * Comply DOS 
IDE drives available compatible 

* No special drivers required • Free podded 

• Keylock security carrying case 




Superior performame from a truly portable 
tmd affordable system! 



ATI-386/33 

* 33MHz 50385 

* MIC cache 

* IMG OGAM 

* 120MB IDE hard drive 

* 1.44MB or 1.2MB drive 

* 1024 X 766 SVGA cold 

* SVGA monitor (1024 IW) 

* 2 serial and 1 parallel part 

* 101 enhanced keyboard 

* Baby AT cose 


$ 1,595 


ATI-486/33 

* 33MHr80486 

* MK cache 

* 4MB DRAM 

* 120MB IDE had disk 

* 1.44 MB or 1.2MB drive 

* 1024X 746 SVGA cod 

* SVGA monitor (1 024 X 7*8) 

* 2 send and 1 parallel port 
■ 101 enhanced keyboard 

* Baby AT case 


$ 2,095 


50MHz-486 


CALL 


S0MKzSO4B£ 

2S6Kcache 

mum 

120MB IDE hod tisk For Price 

1.44 MB Of 1,2MB dnve 

1024 X 748 SVGA card 

SVGA monitor Cl024 X 7481 

1 serial and 1 parallel port 

101 enhanced keyboard 

Baby AT cose 


Quflfoy: U. S. designed and made since 7 985. On-Site Service: Available; Unlimited technical phone support included. 


386SX-20MH* Notebook 

* 20WUt ? 386SX CPU 

• 2M8 DRAM, 4 MB optional 

• 640 X 480 LCD VGA 
screen, 32 shades of gray 

* Dimensions; BiM Vx2\ Weight: S.7 Ik. 

• 2GMG had disk sltudmd, 40 8 60MB optional 

• 1.44MB floppy diskdrive 

* free tanying cose 

* Other options available at addhional cast 




ATronics 

International, Inc. 

45635 Norlhpoct Loop East 
Fremont, CA 945388415 

Phone: 510-B56-8400 
Fax: 51(M55B-«5fiO 

Hours: 7 am U) 5 pm PST 

(OUTSIDE CALIFORNIA ONLY) 

1 - 800 - 488-7776 
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REVIEWER’S NOTEBOOK 


objects, or animations. 

Among JAG’s more appealing features 
is its simplicity. Once you transfer the 
program to the System Folder, you open 
a suitable file and choose the antialias se¬ 
lection from the menu, and JAG per¬ 
forms its duty. Alternatively, a menu se¬ 
lection lets you choose whether or not to 
antialias single-pixel-thick lines. This 
choice is important, we found when we 
tested images with small text. Anti¬ 
aliased small type looked bleary and less 
readable than before it received JAG’s 
treatment. You can also choose to let JAG 
ignore single-pixel points of color. 
Otherwise, intended design dements or 
dots above an i would disappear into an 
antialiased background. 

In our tests using a Mac Ilf x and a Mac 
II, IAG performed at a snappy pace. For 
example, JAG antialiased a 72-KB PICT 
file in approximately 37 seconds on the 
Ilfx. Using the program's batch queue 
option, we easily antialiased a presenta¬ 
tion consisting of 10 frames, which we 
created in More 3.0, Similarly, we used 
JAG to "clean up" a short PICS file con¬ 
sisting of animated text. JAG allowed us 
to antialias the individual frames as a 
batch in the background. 

In the end, we found ourselves ambiv¬ 
alent about JAG’s results, primarily be¬ 
cause JAG didn't know when to leave 
well enough alone. It did a fine job of 
smoothing the jagged edges around 
curves in text and images. Unfortunate¬ 
ly, the program also decided to smooth 
the right angles on the ascenders and de¬ 
scenders of large sans serif type. Conse¬ 
quently, the base of a capital Y tapered at 
the comers and looked worse than before 
we ran JAG (see screen 2). Ray Dream 
says a future version of JAG, which 
should ship late in the first quarter, will 
include a lasso that will let you select 
only the areas that need sprucing up. 

JAG’s quickness can make it a handy 
utility, especially if your 3-D graphics 
package takes forever to simultaneously 
render and antialias an image. Just keep 
in mind that questionable quality can be 
the trade-off for expediency. 


A SideBar for Windows 

W hen we have files to rename or di¬ 
rectories to create, we’d rather 
switch to a DOS shell than fight 
the Windows file manager. But shelling 
to DOS is a time-consuming process that 
makes simple file operations more te- 



Screen 3: SideBar combines file 
management and program management 
loots behind a stick interface. 


dious than they need to be. SideBar, a 
$99,99 organization tool for the Win¬ 
dows desktop, has made the Windows en¬ 
vironment a much more pleasant place to 
spend the day. 

SideBar is a narrow window that sits 
on one edge of the Windows desktop. It 
combines file and application manage¬ 
ment tools in one accessible box (see 
screen 3). SideBar has many functions, 
but there are two primary components: a 
command line and a collection of drive 
and applications icons. The SideBar 
command line is a small window near 
the top of the tool bar. You type in com¬ 
mands such as dir e:\#.com or copy 
foo.txt bar.txt, and SideBar responds 
by bringing up a dialog box with which 
you can confirm or modify your com¬ 
mand. Having a simple command line in¬ 
side Windows is incredibly useful; it’s 
difficult to imagine how much trouble 
this saves until you’ve tried it. 

The second component is the icon bar, 
which contains icons for applications and 
icons representing disk drives. Applica¬ 
tions icons can represent currently active 
tasks (SideBar replaces the collection of 
minimized task icons that Windows 
would normally display in the lower left 
corner of a screen) or startable tasks that 
you select. Clicking on applications 
icons switches to or launches the selec¬ 
tion, as appropriate. 

Clicking on drive icons displays file 
lists for that drive. You can split the bar 
vertically, or horizontally as it is in the 
photo, to get access to more than one 
drive or directory. By clicking, drag¬ 


ging, and dropping selections, you can 
copy, move, or delete files using the icon 
bar. SideBar can reptace the task man¬ 
ager; however, we found that having 
SideBar in addition to the standard win¬ 
dows task management tools was most 
useful. SideBar also lets you select items 
from program groups by clicking on the 
desktop. 

Many functions of SideBar are much 
easier to use than to describe textually. 
Documentation writers at Paper Soft¬ 
ware acknowledge this in the SideBar 
manual; the manual consists almost en¬ 
tirely of screen shots with arrows point¬ 
ing out relevant features. We liked Paper 
Software’s innovative approach to docu¬ 
mentation and agree that it’s easier to get 
through than the standard sea of text. 

We found SideBar to be a very handy 
utility that improves life within the Win¬ 
dows environment. If you need a new file 
management tool but don’t need (and 
can’t afford) all the accessories in shell 
replacements like the Norton Desktop for 
Windows, give SideBar a try. ■ 

—The BYTE Lab 


Reviewer's Notebook provides new infor¬ 
mation—including version updates , new 
test data, long-term usage reports, and 
reader feedback—on products and prod¬ 
uct categories. 


ITEMS DISCUSSED 


CA-SuperCalc 5.1.$149 

Computer Associates 
International, Inc, 

711 Stewart Ave. 

Garden City, NY 11530 
(516) 227-3300 
fax: (516) 227-3937 
Circle 1 226 on Inquiry Card. 

JAG ....„ $99.95 

Ray Dream, Inc, 

1804 North Shoreline Blvd, 
Mountain View, CA 94043 
(415) 960-0768 
fax:(415)960-1198 
Circle 1224 an Inquiry Card. 

SideBar.$99.99 

Paper Software, Inc. 

P.O.Box 567 

New Paltz, NY 12561 

(914) 255-0056 

fax: (914)255-7572 

Circle 1225 on Inquiry Card. 


290 BYTE- JANUARY 1992 


























fEMAT/C 


WMNES& 


LIBRARY 


TRANSIENT ANALYSIS 


SEHMftOflKV 


THE NEW MICRO-CAP III. 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn’t easy. But we did it. Made the 
long-time best-selling IBM* PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, loo. 
Because the program’s now in "C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, righl-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-ltke routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 



Transient analysis 



Schematic editor 



Monte Carlo analysis 


models and parameterized macros. And 
stepped component values that stream¬ 
line multiple-plot generation. 

And don't forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today And see how easily you can 
get ideas up and flying. 



1021S. mifr Road 
Sunnyvale, CA 94086 
(408) 738-4387 


Circle 154 on Inquiry Card. 
















































gJJ’OTK Computer 


DTK 486 drives high-performance software in PC Week Labs test. 


When PC Week's editors asked PC Week Labs to 
test Autodesk's® Renderman™ software, a DTK 
i486 ™ computer was chosen to run the sophisticated, 
high-level shading software program. (The drawing 
shown above is representative of the high quality of 
Renderman™ output.) 

ft takes a lot of muscle to get the full benefits of 
Renderman's™ power; we build that muscle into 
every DTK i486™ system™. 

We begin with Intel's® potent 
i486™ processor (with its built-in 
cache and floating-point coproces¬ 
sor circuitry) and add a second- 
level 64KByte static Ram cache 
(expandable to 256KBytes) for even 


in 


tfel 


i*v 


m 


I. X T' 


more impressive productivity levels. 

Add to these your choice of hard drives and con¬ 
trollers, a fast graphics card and a post-VGA high 
definition monitor, and you have a PC screamer that 
can handle even the toughest of jobs ... while still 
affordably-priced. 

When power and dependability are 
important, DTK is the computer of 
choice of people who know. 

Perhaps it's time you con¬ 
sidered a DTK i486™ for 
your next computer. Call 
one of the DTK branch 
offices below ? for the name 
of a reseller near you. 



The DTK 486 Family ■ 486-33 ISA ■ 486-33 EISA ■ 486-25 ISA ■ 486SX-20 ISA 

DTK Computer Inc- A Reputation for Success. 

L—Hi? 17700 Castleton Street, Suite 300 / City of industry (Los Angeles). CA 91748 / (618) 810-8880 / FAX (818) 810-5233 


Los Angeles 
(818) 810-0098 


San Jose 
(408) 436-6363 


Houston 
(713) 568-6688 


Chicago 
(708) 593-3080 


New York 
(908) 562-8800 


Miami 

(305) 597-8888 


Autodesk is a registered trademark and Renderman is a trademark of Autodesk Inc. The DTK Logo is a registered trademark of DTK Computer Inc. 
Intel is a registered trademark and the Intel Inside Logo and i486 are trademarks of Intel Corporation, Design and specifications subject to change 
without notice. ©1991. DTK Computer Inc. 
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I f you asked me to name the two most inconvenient 
things about modern notebook computers, Fd 
have to say their short battery life and cramped, 
shrunken keyboards. There’s not much we can do 
about the batteries just yet—that wilj come in 
time. In the meantime, however, any time you have 
your notebook machine near your desk, why not use 
your desktop computer’s keyboard as a substitute? 
You’ve probably got everything you need to do the job. 

The Versatile Printer Port 

Most of the newer notebook machines leave off I/O 
ports to save space. Few, if any, include an external 
keyboard connector anymore, and it’s simply not possi¬ 
ble to use any other port to drive a keyboard, since a 
standard PC keyboard uses a clocked serial I/O stream 
to move data to and from the keyboard. 

However, the printer port, with 8 bits of data out and 
5 bits of data in, is an incredibly versatile beast. When 
the port is connected to a printer, the 8 output bits are 
used for the printed characters. Five other control bits 
take care of handshaking and control functions. The 5 
input bits handle handshaking and status. (See the 
table.) The ROM BIOS has the responsibility of ma¬ 
nipulating these bits to make the printer port talk to a 
parallel printer. But if you write your own software, 
you can make the port do just about anything you want. 
In my case, I was tired of dealing with scrawny little 
notebook keyboards. Part of developing the notebook 


battery-life tests (see "Note¬ 
book Power Management at 
Its Zenith,” December 1991 
BYTE) included sending sta¬ 
tus information between a 
host computer and the note- 
book under test. The ma¬ 
chines were linked through 
the notebook’s printer port. 

With luck and some assembly 
code, I created a TSR program for the notebook that 
accepts keystroke information from the desktop ma¬ 
chine and posts it in the notebook’s keyboard buffer. A 
companion utility for the desktop machine accepts key¬ 
strokes and passes them through the parallel cable. 

Let’s Talk Keystrokes 

The printer port communications is only one part of the 
project—Fll get to that in a minute. First, here’s a brief 
refresher course on the keyboard. 

In a PC, the keyboard is linked through dedicated 
hardware (in a PC or XT) or a microprocessor (AT). 
Either way, when a key is pressed, a hardware interrupt 
occurs. BIOS Int 9 hexadecimal (whose vector is stored 
at location 0000:0024) fields the interrupt, looks at the 
incoming scan code, and decides what it means. If it’s a 
Shift/Ctrl/Alt key, the BIOS just stores the key’s status. 
Most likely, though, the keystroke will be a character 
key. A lookup table in the BIOS ROM contains every 


A LapLink cable and 
your desktop's printer 
port can take the place 
of a cramped 
laptop keyboard 
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KEYSLAVE'S DATA TRANSFER PROTOCOL 

Ti T 2 T 3 T 4 T 5 


Data out from 
notebook (nibble ID) 


Unused notebook 
data bits 


Data out 
from desktop 


Acknowledgment 
(fow bit of nibble fD) 


LTO 


LT1 


LT2 

LT3 

DTO 

DTI 

DT2 

DT3 

DAV 



Figure 1: To begin a transfer, the notebook sets its 2 data bits (LTO and LT1) to 0 
to request the first data nibble (nibble ID value). Some time later, the desktop 
recognizes a new request and places the data on four of its output lines. Taking a 
copy of the nibble ID *s least-significant bit (in this case , a 0) and placing it on the 
fifth data line tells the notebook that the data is ready , At the next notebook clock 
tick (TI) r the notebook sees the LSB and gathers up the data bits * After storing the 4 
bits of data in memory, the notebook requests nibble 1 and returns to the application, 
The cycle continues until the notebook takes in the last nibble at time — T4. 


possible keystroke and a corresponding 
ASCII value. The BIOS searches through 
the table, finds the appropriate ASCII 
value, and places the value and key-scan 
code in the BIOS data area. Later, your 
application or DOS itself makes a BIOS 
call (Int 16h) to retrieve the keyboard 
data. 

One approach to extending the note¬ 
book’s keyboard might have been to send 
the raw scan codes from the desktop and 
perform the lookup function on the note¬ 
book, but that seemed like a lot of unnec¬ 
essary work. The desktop’s BIOS does 
the same thing, so I decided to have the 
desktop send the completed keyboard 
buffer data and have the notebook simply 
store the data in its own buffer. The more 
you mess with hardware interrupts on a 
PC, the more trouble you’re asking for, 
so I opted to take the safe way out and 
simply intercept Int 16h. 


You Can't Always Get 
What You Want 

The next piece of the puzzle was getting 
the data from the desktop to the notebook 
through the printer port. It would have 
been heaven to have enough bits to move 
all 16 data bits (8 bits of ASCII and 8 bits 
of scan code) in one fell swoop, but it 
wasn’t to be. The desktop can send out 
the 16 bits as two groups of 8, but the 
notebook can only receive them 5 bits at 
a time. Besides, there has to be some 
kind of synchronization between the two 
machines to ensure that the data made it 
from one to the other. 

Using 4 of the notebook’s 5 input bits 
for data and the fifth bit for control 
seemed the obvious solution. Traveling 
Software’s LapLink cable is set up to 
transfer data that way. Inside the parallel 
cable, bits 0 to 4 of the desktop’ s data are 
connected to the notebook’s 5 status bits. 


PC PRINTER PORT 


Depending on the hardware 
configuration , the base address of 
the printer port will be one of 
three values. On most systems 
with color monitors, the first 
printer (LPT1) will have a base 
address of378h, and LPT2 *s 
base address will be 278h. On 
some color machines and all 
machines with monochrome ports, 
LPTI will reside at 3BCh. 


OUTPUT BITS 


Address 

Bit 

no. 

DB-25 

pin 

Original 

function 

Base 

0 

2 

LSB data out 


1 

3 

Data out 


2 

4 

Data out 


3 

5 

Data out 


4 

6 

Data out 


5 

7 

Data out 


6 

6 

Data out 


7 

9 

MSB data out 

Base+2 

0 

1 

Data strobe 


1 

14 

Auto linefeed 


2 

16 

Initialize printer 


3 

17 

Activate select 


4 


IRQ enable 


INPUT BITS 

Address 

Bit 

no. 

DB-25 

pin 

Original 

function 

Base+1 

3 

15 

Error status 


4 

13 

Selected 


5 

12 

Out of paper 


6 

10 

Data 

acknowledged 


7 

11 

Busy 


Bits 0 to 4 from the notebook are con¬ 
nected to the desktop’s status bits. Any 
data output from one machine appears as 
printer status on the other, shifted to the 
5 highest bits on the status port. 

Moving 16 bits of data 4 bits at a time 
requires a bit of protocol. T chose a sim¬ 
ple protocol that transfers 1 nibble (4 
bits) of data per transfer cycle. Figure 1 
shows the timing and data flow between 
the machines. The notebook is in control 
of the data flow and refers to the 16-bit 
value as a sequence of nibbles, numbered 
0to3. 

To begin a transfer, the notebook asks 
for nibble 0 by putting a 0 on its output 
port (LTO or LT1). The desktop machine 
sees this as a change from the previous 
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JIM POWELL 

Texas Instruments, 
Manager of Distributed Information Services 

Products: LAN Manager, SQL Server ,; 

Windom, Microsoft Excel 

Servers Installed: 12 mainframes> 
3,500minicomputers, 500 PC servers 

PC Workstations: 40,000 

Business Purposes: Marketing, finance, administration, 
manufacturing and office automation. 


Texas Instruments’ top executives get 
to the bottom line instantly with Microsoft 
client-server computing. 


Every business wants to know the bottom 
linaThanksto Microsoft’s client-server computing 
solution,Texas Instruments’ upper management 
sees it instantly Right on their own PCs. 

“PEOPLE DON’T JUST WANT ACCESS 
TO DATA.THEY WANT TO CREATE IT, 
CHANGE IT AND MAKE IT THEIR OWN.” 

They can also track inventory monitor sales, 
check raw material prices and find other informa¬ 
tion needed to make decisions. 

And that’s how Jim Powell likes it. Because 
as Texas Instruments’ Manager of Distributed 
Information Services, it’s his job to provide his co¬ 
workers with the computer support they need. 
And with Microsoft client-server computing, his 
job is a lot easier. 

Two years ago, a lot of people at Texas 
Instruments found die mainframes difficult to use 
and inflexible. 

So Jim started to look at possible solutions. 
He wanted to find a system that would utilize their 
existing equipment, allow MIS to rapidly develop 
applications, and provide the end users with an 
easy-to-use interface. 

He discovered Microsoft client-server com¬ 
puting was just what Texas Instruments needed. 


The Windows" environment was placed on the desk¬ 
tops and Microsoft" LAN Manager and SQL Server 
were integrated into the system. 

There were dividends right away 
Jim’s group was able to quickly develop client- 
server applications, like the executive decision sup¬ 
port system. Which means the users didn’t have to 
wait forever to get the computer support they 


“NOW I CAN PUT APPLICATIONS INTO THE 
HANDS OF PEOPLE THAT WOULDNT HAVE 
GOTTEN THEM OTHERWISE!’ 



needed. And with Windows, the information on the 
mainframes was easier to access. In short, Jim 
was able to get the right information, to the right 
people, the right way 

For a case study on 
Texas Instruments’ migra¬ 
tion to Microsoft’s client- 
server solution, call 
us at (800) 992-3675, 

Dept. X32. We’ll tell 
you how you can profit 
from their experience. 


Microsoft 


(D 1991 Afarwttf Corporation. Ml rixfite rvxnvd Printed in tht USA. Offergwd mfyinlkt.50 United Slates. In the. United States, tall (SOW 9923675, Dept. X32 R<r infarmation only: In Canada, tall (SOW 563-9&M. Outside the United States and 
Canada, (all (206) 93&S661. Microsoft is a registered trademark and WinoWa is a trademark of Microsoft Corporation. 
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Listing 1 '.The desktop computer *s data transmission routine . PORT IN transfers a byte of data from the desktop *s status 

port . To acknowledge and respond to a request from the notebook , isolate the three nibble ID bits. Use the ID to determine 

which of the four nibbles you want , isolate them, and send them out the data port , You 7/ know the data was received when 
the notebook asks for another nibble. 

sc_i i 

; Now to that, add in the low bit of the nibble ID as 

j See which nibble they want 

; bit 0. 

call FORTIN 

mov ah,ch 

i value in bits 3-5 

and ah,1 

and al,00111000b 

or al,ah 

shr aljl 

call P0RT0UT 

shr al,l 

sc_2 : 

shr al,i 

Wait for them to ask for a different one 

mov ch,al ; eh holds the nibble ID 

call FORTIN 

. 

; value in bits 3-5 

. 

mov ah,al 

* 

and al,00111000b 

shl al,l 

shr al,l 

shl al,l 

shr al#l 

; We're going to rotate the bits 0, 4, 8, or 12 bits to 

shr al, 1 

; the right. Multiply the number in AL by 4 and shift 

emp aljCh 

; the contents of BX that many bits. 

Je sc_2 

mov cl,al 

; If we sent nibble 3 j stop sending 

mov ox f bx 

emp ch,3 

tot ax,0l 

Jne sc_l 

and aXjOOOfh 

i shift it back to the left to make room for the nibble ID 
rol ajc,l 

sc_out: 


Award Winning User Interface Classes Now for C++ 


D on’t start from scratch with your 
text-mode user interfaces! Save 
time with Object Professional 1M for 
C++. Over 100 classes provide 
ready-to-use interfaces for your 
programs, such as text editors, 
dialog boxes, pick lists, scrolling 
data entry screens, help systems, 
and more. The objects are fully 
functional as is and built-in calls 
allow you to change the behavior. 
Create text-mode Windows look- 
alikes (SAA/CUA) or your own 
unique look and feel. All without 
event-driven programming. And your 
applications will be responsive even 
on a 640K 8088 based PC, 

Interactive Screen Builders 

Object Professional includes utilities 
to help you build menu systems and 
data entry screens fast. Design and 
test interactively, then automatically 
generate source code. 

Objecl Professional for C++ requires Borland C++ . 
Satisfaction guaranteed or your money back wiibm 30 days, 
Includes, dual ntedia. Add $JQ pet order for shipping in US 
and Canada, add $40 per item for international airmail. 

We accept MC, VISA. COD in US, and checks in US dollars. 


Hot Demo Programs 

Plenty of example programs get you 
up to speed fast. One is a desktop 
manager that 
includes text and 
file browsers, 
pick lists, 
modem dialer, 
and more. It 
provides you 
with classes you 
can reuse and 
illustrates how to build an ambitious 
application using Object Professional. 

Source Code and No Royalties 

Object Professional includes 
complete documentation, pop¬ 
up help, free technical support 
direct from the authors by 
telephone and on CompuServe, 

You get full source code and pay 
no royalties. 



LANGUAGE 



An Award Winner! 

Object Professional 
for Turbo Pascal was 
chosen as one of nine 
development products that “Jolted” 
the industry during 1990. Object 
Professional for C++ is the UI objects 
from that library ported to C++. 

m Object Professional..,a thoroughly 
object-oriented, beautifully docu¬ 
mented , immaculately designed 
comprehensive set of extensible 
classes..,You really cant afford 
to be without this package 
Computer Language, April 1991 

Object Professional 
for C++, only $249- 

Call toll-free to order. 
1-800-333-4160 




9 AM - 5PM MST Monday through Friday, US. and Canada. 
For more information cal! (719) 260-6641, fax to (719) 260-7151, 
dr send mail to CompuServe ID 76004,2631 
TuxboPower Software PO Box 49009 Colorado Springs, CO SQ949-9009 
© TurboPower Software, 1991 
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■ Use c-tree Plus as a data management engine, or as a front-end to itie Fait Com 
Server or FaifCnm SQLServer! 

Now you don't have to choose between different application configurations — c-iree Plus 
supports them all! You can use c-tree Plus to create single user multi-user, or LAN applications, 
and easily adapt them to utilize the advanced client/server technology of 
FairCom Server or FairCom SQL Server; (which offers full ANSI-standard SQL 
tuned Quality). 

1 c-trae Plus offers complete scalability! 

No matter what kind of platform you rs running on (or moving to}, c-tree 
ius eliminates the tedious time-consuming reprogramming normally 
required to move from one environment to another. With t-tree Plus, you 
don t change your source code at all — just recompile, link, and you're run¬ 
ning on platforms ranging from Cray supercomputers to Zenith laptops! 

■ Whir the FairCom Servers, c-trae Plus offers powerful (and afford 
able) transact mu processing capabilities! 

Using c-tree Plus as a front-end to the FairCom Servers, you con i ncorpo¬ 
rate powerful transaction processing features directly into your applications, 
including full commit/rollback, intermediate savepoints and complete 
logging. 

■ Order C-tree Plus, end put yourself in the driver's seat! 

Whether you currently need the power of client/server technology, or just 

need the most powerful rieia management system around, c-tree Plus is for you — order your 
copy today! 


_ 


E rCumSemars ei Jibuti 

bound ta^ 


(800)234-8180, Ext 1 


£ & FAIRCOM 

corporation 


t 


40 Ofi MSI Id ROADWAY 
COLUMBIA M 0 652 G 3 
PHONE 314 445.6033 
FAX 314 446 9690 










SOME ASSEMBLY REQUIRED 


value, isolates nibble 0 from the data, 
and puts its value on its data port (DTO 
through DT3). The notebook needs a sig¬ 
nal of some sort, so the desktop uses the 
low bit of the nibble select as an indicator 
(data valid, or DAV). On the next dock 
cycle, the notebook sees that DAV has 
changed, grabs the data from its status 
port, and sets LT to the next nibble. After 
the desktop successfully transfers the 
third nibble, it waits for another key from 
the keyboard and repeats the process. 


Stay Away from the Clock! 

The desktop has nothing else to do dur- 
ing a transfer, so it polls the printer port 
looking for the data to change. The note¬ 
book doesn’t have that luxury—after all, 
the point of this exercise is to let the note¬ 
book run normal DOS software from the 
remote keyboard. Fortunately, when it 
comes to clocks, the PC is a funhouse. 

Every PC has a hardware clock built 
onto the motherboard. An Intel 8253 
timer chip provides three channels of 



low Cost 
Multimedia Product Family 


Add fmitlimedia to your PC 

Run under MS Windows 3.0, 

HP NewWave, or MS DOS 

Powerful new silicon offers 
unbeatable functionality at super, 
fow prices 


Super VideoWindows - $895 
Display full motion video in a window on VGA 
monitor. Scale, crop, freeze. Image capture, 
save and restore. Sound control. Accepts VGA 
input for graphics/text overlay. Required soft¬ 
ware sold separately. 


Super VGA Daughter - $395 

Industry standard VGA (Headland’s Video 7) 
attaches to Super VideoWindows for compact 
1-slot solution of graphics/text overlay. IMB 
buffer. 


Super TV TYiner * $ 395 

Computer selectable antenna or 122 chan¬ 
nel cable TV input. Combine with Super 
VideoWindows to watch TV on PC. 


Super Still-Frame Compression - $995 

JPEG compression up to 75= 1 of color or gray- 
scale images. Takes only seconds. All TGA file 
formats—TARGA 16, 24, and 32. 


Celebrating Our 10th Year 


NEW MEDIA GRAPHIC! 

\ _ / 


New Media Graphics Corp. 
780 Boston Road 
Billerica, MA 01821 

TEL: 508/663-0666 
FAX: 508/663-6670 


Circle Inquiry Cord, 

Order Now: 1-800-288-2207 visa, m/c, and am ex accepted. 


continuous, programmable time clocks. 
One channel is wired to the memory re^ 
fresh; playing with that channel is cer¬ 
tain death. The second is tied to the PC’s 
speaker, letting the speaker make tones 
independently of the processor’s clock 
speed. This channel is not only popular 
with application programs, it’s difficult 
to read—so we’ll pass on that one, too. 

The last channel is programmed by the 
BIOS to a steady 18.2 ticks per second 
and feeds the DOS software time-of-day 
clock as well as the floppy BIOS. During 
normal operation, a tick comes in each 
J/ IS second. A hardware interrupt (Ini 
08h) takes over and updates internal 
counters and the DOS time-of-day clock. 
It next transfers control to the user clock 
routine at Int ICh and then returns to the 
foreground program. The BIOS monitors 
these ticks to provide a stable time source 
for the floppy disk software. This is an 
important clock, but you can use it if 
you’re careful. The easiest way is simply 
to key off the user clock interrupt, ICh. 

Transferring a keystroke from the 
desktop requires four clock events. If 
each one lakes second, it will take y ls , 
or J4, second for each keystroke. I don’t 
know about you, but I can type a lot faster 
than that. I think we can do better than 
this, but it may help to see how the note¬ 
book handles the incoming data first. 

Transfer Across State Lines 
Unlike the desktop machine, the note¬ 
book has to be free to run other applica¬ 
tions. The protocol software on the note¬ 
book must run as an interrupt-driven 
process, timed by the PC’s hardware 
clock. On each clock tick, the software 
takes control, checks to see if there’s 
something to do, and then exits back to 
the foreground application. 

If the notebook decides that the desk¬ 
top has responded to its previous request, 
it grabs the nibble into memory. If this 
was one of the first three nibbles, you ask 
for the next one in sequence. After grab¬ 
bing the fourth (and last) nibble, it 
checks to see if there’s room in the key¬ 
board buffer to store it. If there is, it 
stores the completed keystroke in the buf¬ 
fer and asks for the first nibble of the 
next keystroke. If there isn’t, it simply 
exits and waits for the next clock tick to 
check again. The desktop will wait pa¬ 
tiently, forever if necessary, for the next 
request. (See listing 1.) 

A simple state machine forms the 
heart of the notebook software. Listing 2 
shows a hacked-up version of the state 
machine, with the innards removed for 
clarity. On each clock tick, the appropri¬ 
ate code is executed for the current state. 

continued 
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Listing 2: The notebook *s state machine. Every time the clock-tick interrupt occurs (72 times per second), control is 
transferred to the state machine. Depending on where the algorithm left off deal with one of the four incoming nibbles. If 
successful, set up for the next one ; if not t keep the state the same and try again next time. The maximum transfer rate is I 
nibble every tick, or one complete keystroke every 4 ticks (18per second). 


state_curr db ? 

statutable dv ST-J^STUjSTJ^ST^jS^ 


niov bljstate_eurr ; grab the current state 
mov bh,0 
shl bx, 1 

add hx f offset state„table 
jmp [bx] 

ST_0: 

; see if nibble 0 is available 
mov al # 0 
or al, Keyb_s tatus 

call PORTOUT 
call PORTIW 

j if the data return bit is the same as the low bit of 
j the address (in this case, a 0), then the data Is valid 
mov ah,al ; make a copy 

and aljMibble_ret 
jns int_out ; not yet 

ST_0a i 

; The data is the high bits of AH, adjusted 
an d ah,Dat ask 

xor ah,Datsuadj 

shr ah,1 
shr ah,1 
shr ah,1 
shr ah,l 
mov al,ah 

xor ah,ah ; AX is 0, except the low nibble 

mov Input_data,ax 
Inc state_curr 
mov al,1 
or al,Keyb_status 

call PORTOUT 
jmp Int^out 
STU: 

■ f see If nibble 1 is available 
mov al,l 
or al,Keyb_status 

call PORTOUT 
call PORTIN 


; if the data return bit Is the same as the low bit of 
i the address (in this case, a 1), then the data is valid 
mov ah,al ; make a copy 

and al,Nibhle_ret 
js Int_out ; not yet 

ST_la: 

; The data is the high bits of AH, adjusted 


jmp Int^out 
$T_2: 

j see if nibble 2 is available 
mov ai,2 
or al,Keyb_status 

call PORTOUT 
call PORTIN 


ST_3: 

; see If nibble 3 is available 


; That’s the last one. Store it. 
i The data is the high bits of AH, adjusted 
and ah,Data_mask 
xor ah,Uat£uadj 
mov bh,ah 
xor bl f bl 
mov ax,Input_dat a 

add ax,bx 
mov Input_data,ax 

mov state_curr,4 ; in case the buffer's full 
ST_4: 

; output it 

call store^buffer 

; If al=0, no problem. If al=i, then buffer was full, 
cmp al,0 

jne int_Gut ; couldn T t save It 

mov state_curr,al ; back to state 0 

or al,Keyb_s tatus 

call PORTOUT 
lnt_out: 


The first state clears a 16-bit word and 
stores the nibble as the lowest-order bits. 
States 1 and 2 store the data in the correct 
positions. State 3 stores the final nibble 
and then tries to place the completed data 
in the keyboard buffer. If there’s room, it 
resets back to state 0. If not, it goes to 
state 4, which simply retries the buffer 
on the next tick. As long as the buffer re¬ 
mains full, the state remains at 4 and the 
transfer is stopped. 

Keyboard Buffers 

In listing 2, storejbuffer is a routine 
that handles getting the data into the key¬ 
board buffer. On machines with a PS/2- 


compatible BIOS, that’s simply a matter 
of calling the BIOS keyboard-stuffing 
function. Int 16h, function 5, takes a 16- 
bit scan-code/A SCII pair and places it as 
the last item in the keyboard buffer, as if 
it were typed. 

Using the BIOS function is the pre¬ 
ferred method because you don’t have to 
know any machine-specific addresses. 
On many machines built before 1988, the 
BIOS doesn’t have a due what f unction 5 
is. To store data in the keyboard buffer 
on these machines, you have to do it the 
hard way: You have to duplicate the code 
that the BIOS uses in its own keyboard 
hardware handler (Int 9h). If you have 


trouble getting this to work, you might 
try disassembling the BIOS handler. 

Figure 2 shows the keyboard’s buffer¬ 
ing scheme. Somewhere in the 0040 seg¬ 
ment, there’s 16 words of memory re¬ 
served for storing keyboard information. 
Normally, BIOS Int 9h puts its key¬ 
strokes there so you can read them back 
through Int 16h. You’re not supposed to 
access the buffer directly. For one thing, 
you can’t assume that you know where it 
is—that varies from BIOS to BIOS. Also, 
programs that expand the keyboard buf¬ 
fer will replace this whole scheme with 
something else—maybe. If you play with 
the keyboard buffer and then crash the 
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KEYBOARD BUFFER SCHEME 


Buffer head Buffer end 

N , > 


Buffer tail Buffer start 


0040:001 A 0040:0080 



0040:001 E 


Storage for 16 keystrokes 


Figure 2: The keyboard buffer has storage for 16 keystrokes, two pointers to the head 
and tail of a circular buffer , and two more pointers that determine the physical 
buffer boundaries * The ROM BIOS normally handles the buffer stuffing as part of 
the keyboard hardware interrupt, but you need to do it yourself if you 're running on 
an old machine. Newer BIOSes have function calls to place data in the buffer 


Listing 3: Stuffing data into the keyboard buffer. First, use [buf fer_tall] 
to find the next empty location. Then [buffers tart] and [buf fer_end] 
tell you where the buffer boundaries are, unless this is a weird machine 
(assume standard values). Finally, store the data if there's room, and advance 
[buffer„tail]. 

; Scan code/ascii char in DX is to be stored in the keyboard buffer 
; Returns: AL-0 if 0K f AL-1 if buffer full 

mov ax,40h ; keyboard data in segment 40 

mov es j ax 

mov di,es:[buffer_tail] 

mov bx,di ; this is where we'll store to 

add ; point to next location 

mov ax,e s:[bu f f er_end ] 

; Some machines don’t store the buffer start/end in [80],[B2h] 
cmp ax j 0 

Jne sb_0 

\ For example, this onet Is this an old Compaq? 

mov ax,3eh ; the 'standard' buffer_end 
stoj}: 

cmp di,ax 

Jne sb_nowrap 

mov di,esr[buffer_start] 

cmp dijQ i legit _start? 

Jne sb_nowrap ; looks like it 

mov di,leh ; the ’standard’ buffer,^tart 

sb_nowrap: 

mov ax,es:[buffer_head] 

cmp ax,dl ; If then no more room 

je sb_err 

mov es:[bx],dx 

mov es:[buffer_tail],di 
mov al,Q 

jmp short sb_out 

sb_err: 

mov al,1 

sb_out: 

,* Note—this is the equivalent of the following: 
mov ah,5 

int I6h 


machine, don’t say I didn’t warn you. 

In addition to the 16-word buffer, 4 
other words define where the buffer lives 
and its current status* Two words start¬ 
ing at 0040:001 A are the buffer head 
and the buffer tail* The buffer head 
points to the next available word of key¬ 
board data* The buffer tall points to 
the next empty spot* To find out where 
the buffer physically starts and ends in 
memory, look in locations 0040:0080 
and 0040:0082 for buffer start and 
buffer end. 

The idea behind buffer stuffing is this: 
Check to see if the buffer has room for 
new characters. If so, store the data and 
advance the tail pointer, using the start 
and end pointers to handle wraparound. 
Listing 3 shows the process* Take care to 
disable interrupts while you’re messing 
with the keyboard buffer; if someone 
presses a key on the keyboard while you 
are doing it—well, it won’t be pretty. 

The next thing to consider is what hap¬ 
pens if someone tries to print from with¬ 
in an application while you’re slamming 
on the printer port. You’ve got data com¬ 
ing in on the printer status bits, and you 
don’t want any applications sending data 
out or interpreting your incoming data as 
printer status. The easiest way to avoid 
this is to install a new printer BIOS rou¬ 
tine—one that eats any attempts to print, 
KEYSLAVE, ASM uses a simple one that 
flushes any calls to the printer BIOS (Int 
17h) and reports the call as successful* 

The Funhouse Closes at Midnight 

Earlier, 1 said that the system clock runs 
at 18.2 ticks per second* That seems an 
odd number, but it makes sense if you 
consider how the clock hardware works. 

The 8253 timer is fed off a l*19-MHz 
crystal, regardless of the CPU speed of 
the machine. For each of the three tim¬ 
ers (remember the speaker and memory 
refresh), you give the 8253 a divisor. A 
divisor of 1 divides the clock by 1 and 
generates a signal at 1.19 MHz* The 
maximum divisor is 65,536, which gen¬ 
erates an 18.2-Hz signal. The BIOS is 
coded in ROM to expect a signal at that 
rate. Changing it is easy, but that makes 
the DOS time-oMay dock go bonkers 
and freaks out the floppy disk BIOS soft¬ 
ware. If you’re going to change it, you 
have to take that into account. 

If you want to speed up the clock, sim¬ 
ply set a different divisor in the 8253’s 
registers and do something about the 
BIOS. Say you want to speed up the clock 
by a factor of 4. Instead of using 65,536 
as your divisor, use 16,384. That will 
make the dock run four times as fast and 
confuse the BIOS beyond belief. 

continued 
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Your interface doesn’t have 
to be a straitjacket 




C-scape is the most flexible 
user interface package for text or 
graphics-based applications. 

Alt too often user interface management systems force 
you to program with your hands tied. You do things their way 
or not at all. 

C-scape sets you free. It provides powerful features - 
scrolling windows, mouse support, menus, text editors, help, 
data entry, etc. - yet lets you tie your own functionality to these 
objects without touching the underlying code. 

What’s more, C-scape’s object-oriented architecture 
makes it easy to integrate with any other C library. So you aren’t 

locked into one solution. 

Unlike many 
other screen managers, 
C-scape is a true 
windowing environ¬ 
ment. Which makes it 
powerful enough to 
tackle the most 



Applications built with C-scape can 
run on PC's.,* 



...and on character-based terminals... 


demanding user interface requirements. 

C-scape is also so easy to use you can affordably build 
elegant new interfaces even for simple applications and databases. 

Prototyping and code generation are no problem. C-scape’s 
Look & Feel interactive screen designer lets you create full featured 


screens, test them, and then automatically generate complete C 
source code or binary screen files. 

C-scape applications 
port without modification 
across DOS, extended DOS, 
OS/2, UNIX, A1X, the X 
Window System, QNX 
and VMS. 

And since C-scape 
supports text and graphics 
simultaneously, it’s a smart choice lor users who want to add 
graphics to existing text applications. 

See for yourself why thousands of programmers worldwide 
use C-scape. Call for a 
copy today. And escape 
the interface straitjacket. 

Liant is the 

world’s leading supplier 
of open systems 

programming tools; 
languages and ... and under the X Window System. 

libraries. Call for your free Liant product catalogue. 

30 DAY MONEY BACK GUARANTEE. CALL FOR 
FREE DEMO. 



Liiiainit 


Australia Noble Systems (02) 564 1200; hus JGnrJSvilz. ESM (070) 22 54077; Benelux TM 
Consul! (02505) 26512; Denmark JUvenholm (042) 887249; France Smanline (01) 4634 
6419; Italy Soft Team (049) 82 91285; Norway Havenholm (02) 448855; Sweden LtaSoft 
(013) 111588; U JL Systemstar (0992) 500919, AD oilier inquiries: Oakland Group, GmbH 
+49 {0)30 3915045. 

Liant logo type, C-scape and Look & Feel are irademarks of liant Software Corp, Other 
trademarks belong lo their respective companies. Copyright © 1991 by lianl Software Corp., 
959 Concord St, Framingham, MA 01701, U.SA 508-872-8700, FAX: 50S-626-222L 
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SOME ASSEMBLY REQUIRED 


THE NOTEBOOK’S 
END GAME 



Figure 3: After retrieving a nibble of data 
from the printer status port, see if it's 
the nibble you asked for (by looking at 
the returned least-significant bit from 
the desktop). After processing the data, 
increment a tick counter If the counter 
reached 4, reset it to 0 and branch back 
to the ROM BIOS. If not t exit back to the 
foreground application so the clock 
software sees only IS ticks per second. 


Now say that you intercept the hard¬ 
ware interrupt that normally goes to the 
BIOS. Maintain a counter for each inter¬ 
rupt that comes in, and on every fourth 
interrupt, hand control back to the ROM 
BIOS, On the other three, exit directly 
back to the foreground application, (See 
figure 3 and listing 4,) You’ll have a 72- 
Hz clock, and the BIOS will have its 
18.2-Hz clock and be none the wiser. 
The faster clock means a keystroke trans¬ 
fers in Yu second instead of % second. 

Goodbye, Wimpy Keyboard 
The last part is to tell the two computers 
which printer ports to use, but that’s a 
simple matter of reading the DOS com- 


L is ting 4: At the end of the hardware clock interrupt, update a counter and see 
if it f s the fourth tick. If it is t simply jump back to the ROM entry point in effect 
when you installed your own handler By daisy chaining, the ROM software 
will never know you had control. If this isn 7 the fourth tick, reset the interrupt 
hardware and exit out of the interrupt routine. You won *t call the ROM or any 
user clock software, but that *s OK—they only expect to be called 18 times per 
second. To speed up the clock hardware , replace the default divisor with a 
smaller one. 


; part of the interrupt 

06 handler.*. 

chk_timer; 


Inc 

clock_div 


JEGV 

al,clock_div 


ernp 

*1,4 


Je 

int_out2 


; don f t 

call the old one 

; it's not the fourth tick 

mov 

al,E0I 


out 

02Qh,al 


int_out: 



; during the initialization.** 

; Speed up the clock by 4* The old divisor was 65535 

ell 



mov 

ali36h j 

mode 3, LSB then MSB 

out 

Timer_ctrl 3 al 


jmp 

short $+2 t 

brief I/O delay 

Jrap 

short $+2 j 

brief I/O delay 

mov 

al t OQh j 

LSB of 16384 

out 

Timer_data,al 


Jmp 

short J+2 $ 

brief I/O delay 

Jmp 

short $+2 


mov 

al,40h ; 

MSB of 16384 

out 

Tiiner.datajal 


sti 




mand line. It would also be straightfor¬ 
ward to try each of the three possible 
ports, but this version doesn’t bother. 
Once you get both programs assembled 
and cable the two machines with your 
Lap Link cable, you’re ready to run your 
notebook from your desktop’s keyboard. 

Some kinds of programs won’t work: 
Programs that take over the keyboard in¬ 
terrupts and provide their own buffering 
won’t find the data you’re stuffing in the 
default buffer. Windows is a prime of¬ 
fender, as are XyWrite and many third- 
part y keyboard-buffer enhancers. Also, 
programs that look for raw unprocessed 
key presses won’t see them; your desktop 
doesn’t pass those along. 

Lastly, be careful of BASIC* BASIC 
doesn’t know you’ve reprogrammed the 
dock, and it speeds it up four times, not 
knowing that you’ve already done that. 
When you exit back to DOS, BASIC puts 
the dock back to 18*2 Hz. Rerun KEY- 
SLAVE. COM; it recognizes that it’s al¬ 
ready in memory and simply resets the 
clock rate. And note that while KEY- 
SLAVE feeds data into the keyboard buf¬ 
fer, it makes no attempt to disable the 


notebook’s keyboard. Both keyboards 
operate in tandem. 

Now when I travel with a notebook, I 
can use the machine’s standard keyboard 
on the road, and connect a cable and use 
my MultiMate Business Advantage key¬ 
board when I get back to my desk, 

KEYSLAVE could also come in handy 
in the BYTE Lab, We’ll occasionally put 
a machine in our environmental chamber 
for low- or high-temperature testing. 
Prior to KEYSLAVE, there was no way 
to run the machine while it was under 
test. Now, if a vendor says its machine 
can run Lotus 1-2-3 at 120°, we can 
check it out. This could be the beginning 
of a new BYTE benchmark... * ■ 

Editor’s note: KEYSLAVE and KEYBRD 
are available in electronic format. See 
page 5 for details. 


Howard Eglows te in is a testing editor for 
the BYTE Lab. You can reach him on BIX 
as “heglowstein. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458, 
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Our graphics toolkits start 


where X ends. 


i 



If you’re a graphics developer, you know the problems 
creating advanced graphic applications on X. 

Fortunately, our toolkits can add the high 
level graphics functions your X applications need. 

Quickly, easily, seamlessly. 

Our toolkits also provide your applications 
computer independence. So you can run on non- 
X platforms from PCs to supercomputers. Even 
better, platform independence is not provided at 
the expense of graphics speed. 



FIGrapti makes creating any kind 
of chart or plot easy. 






FIGARO* is the most powerful 
graphics tool available. 


Use our toolkits to 
upgrade your current X 
applications without the 
pains of X programming, 
Our toolkits actually 
integrate with X, not merely 
coexist with it 

Liant graphics 
toolkits. X is just the start 


FIGARO*- to build troly portable 3D graphics applications. 

FlGraph™ Hie advanced 2D & 3D charting 
and graphing toolkit 

FlGraph is an advanced 3D chatting and 

graphing toolkit for graphics software developers who 

require sophisticated visualization capabilities. 

FlGraph features a wide range of 3D^ 

plotting and charting 

formats and can be 

integrated with FIGARO+ for complete customization. 

C-scape® The powerful interface 
management system. 

C-scape is an object-oriented user interface package that 
supports both the X w . 


ide range of 3 D^*J!j^ 


FIGARO+.“The enhanced graphics programming 
toolkit 


F1GARO+ provides what X doesn’t—dynamic and 
interactive modeling, viewing, modification and rendering of 2D 
and 3D interactive objects. 

FTGAR0+ also provides a sophisticated application program¬ 
ming interface to X. This support for X and PHIGS extensions to 
X (PEX), as well as for proprietary graphics accelerators, lets you use 


Window System and 
the curses library. 
Application source 
code produced with 
C-scape is portable 
between UNIX®, DOS, 
OS/2, VMS®, and 
other supported 
environments without 
modification. 



I 


s appli 

under the X Window System. 


C-scape includes the Look & Feel® Screen Designer and 
simulation tool. 


Liiiainit 


Call +44 (0)71799 2434 to learn more. 


1 jam logo type s FIGARO+ and FlGraph are trademarks of liam Software Lid C-scape and 
Look & Fed art registered trademarks of Liam Software Lid. Other trademarks belong to 
their respective companies. Copyright © 1991 by Liam Software limited, 2 Gaston St, 

SL James Park, London SW1H OQE, United Kingdom. FAX: +44 (0)71 799 2552. 


liant is the world’s leading supplier of open systems 
programming tools, languages, and libraries. Call for your free 
Liant product catalogue. 
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In 1982 when Microway introduced the first PC numerics 
tools, an 8087 delivered 50 Kflops. Just ten years later, 
Number Smasher-860 delivers 1600 times the throughput 
of the 8087. Its 80 megaflops of raw numeric throughput i 
and 10 Unpack megafiop vector rating give you the A 
speed of a Cray. In addition, two Number Smashers A B 
have been clocked at 135 Megaflops and are 90% 
efficient running fine grained parallel problems. . 

The Number Smasher-860 comes with your choice 
of Microway’s NDP Fortran, C, C++ or Pascal, pjfmJA 
which feature extensions that make it easy to jMmjxp 
port applications from the VAX or PC to the 
i860. Each compiler includes GREX, a library ///la 
of 200 graphics primitives that runs on all jfly 

popular PC graphics adapters. Operating 
system support includes DOS. UNIX, 

XENIX, SunOS, OS/2 and HP-UX. The 
MS-DOS version includes XTEND-860, A 
our proprietary i860 DOS Extender. 


ft The Number Smasher-860 is 
^ available in 33 and 40 MHz 
speeds with either 8 or 32 

■ megabytes of 64-bit memory, 

■ It consumes 35 watts running ir 
V an ISA or EISA PC or the HP- 
I 9000. The peak i860/hostband- 
r width of 12 megabytes/sec is 

achieved in the EISA bus. Ide¬ 
ally, it is run in a high quality 486 
system with the appropriate power 
cooling and fast hard disks, such 
as Microway’s 486-B 3 or486-B 2 T 


XTEND-860 makes it possible to write mixed applications 
which use a 286,386 or 486 to handle human interfaces while 
calling on the i860 to do computations. We offer libraries for 
processing vectors, linear algebra, graphics and DSP. Optional 
tools include a vectorizer, symbolic debugger, and profiler. We 
also develop custom versions of Number Smasher-860 for 
OEMs who need to tailor the i860’s power to their applications. 


For more information on Microway products 
or our i860 Seminar, please call 508-746-7341 


486-B 2 T 


Microwav * 


The World Leader in PC Numerics 


Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 

U.K./Europe 081-541-5466 ■ France 01432 69593 ■ Germany 069-75-2023 • Holland40 836455 * Italy 02-74.90.749 • Norway6 892020 
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PETER WAYNER 


Processor Pipelines 



M aking modern processors live up to their 
rated speed is no easy task. Although much 
of performance can he attributed simply to 
making chips smaller, a good bit comes 
from careful designs that keep data moving 
in a smooth and highly optimized path. At the center of 
modern chip architectures is the pipeline—literally, an 
assembly line for computation. Pipelines speed up cai* 
dilations in much the same way that Henry Ford revo¬ 
lutionized car production. 

Automotive engineers examine the list of tasks re¬ 
quired to build a car and then split the list into jobs to be 
performed at n sequential stations. Each stage does its 
work and passes the result on to the next stage. If the 
engineers have done a good job dividing the work into 
rt equal pieces, each car gets built in almost the same 
amount of time it would take without the assembly 
line—and n cars get worked on at the same time. 

In the abstract, a computational pipeline works the 
same way. Computations are divided among n func¬ 
tional units. The first unit typically decodes an instruc¬ 
tion into internal signals. When it finishes, it passes 
the instruction on to the next unit, which handles the 
next part of the computation—typically fetching data. 
(Meanwhile, the first unit starts decoding the next in¬ 
struction.) Then the actual arithmetic is performed, 
and the results are stored in registers or memory. 

The pipeline works faster because each small unit 
completes its task in about l in the amount of time as a 


large, single unit that does all 
n tasks. The result is that the 
processor effectively executes 
n instructions simultaneous¬ 
ly. Each instruction still takes 
the same amount of time to 
complete, but the chip can go 
n times faster because a new 
instruction completes every n 
steps. 

The idea sounds quite simple, but there are problems 
that make implementing a pipeline difficult. I’ll com¬ 
pare the pipelines of some modern chips like the Mips 
R4000, the IBM RISC System/6000, and the Intel 486 
to illuminate some of the details and design constraints 
facing computer architects today. 


Henry Ford would 
have liked the Mips 
R4000, the IBM 
RISC System/6000, 
and the Intel 486 


Superpipelined, Superscalar, and 
CISC/RISC Hybrid 

A superpipelined processor like the Mips R4000 (see 
“The Mips R4000,” December 1991 BYTE) attacks 
the throughput problem by pushing compartmentaliza- 
tion to the limit. The R4000’s predecessor, the R30OO, 
featured a five-stage pipeline. The R4000 goes fur¬ 
ther, subdividing instruction fetching and data cache 
access to create an eight-stage pipeline that advances 
at double the processor’s dock speed. The stages of 
the R4000 chip’s pipeline are Instruction Fetch First 
Half, Instruction Fetch Second Half, Register Fetch, 
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Instruction Execute, Data Cache Access 
First Half, Data Cache Access Second 
Half, Tag Check* and Write Back* 

A superscalar processor* like IBM's 
RISC System/6000, implements multiple 
pipelines in parallel* The source of the 
RISC System/6000 , s speed is a unique 
and very well designed forked pipeline 
with separate paths for floating-point 
and integer instructions. If a program 
has a good mixture of both these instruc¬ 
tions, the processor can keep both forks 


of the pipeline running at the same time. 
The RISC System/6000 , s pipelines share 
two initial stages before they fork: In- 
struction Fetch and Instruction Dispatch. 
What’s special here is that the Instruc¬ 
tion Dispatch unit also handles branch¬ 
ing information. It decides which in¬ 
structions to start feeding to the integer 
and floating-point pipelines* 

The Intel 486 also sports a RISC-like 
pipeline—no mean feat for a complex in¬ 
struction-set computer (CISC) proces¬ 



HyperCASE does for development. 


You don’t have to be a mathemat- links. Now you can build course- 
ician to do calculations. Now you ware, present- 
don’t have to be a programmer to at ions and proto¬ 

build interactive programs. With types. Quickly. 

HyperCASE, you build pro- , Easily, 

grams directly with the f j 0 run 

mouse rather ' jlj&ii HyperCASE, all you need is 
than sweating J9W MS-DOS, a 286 (or higher) 
over code. PC with 640kB and a mouse. 

You create 

the user interface by laying out text 
and graphics on the screen. Test it 
seconds later. And change it again 
just as quickly. 

You define the flow by building a 
flowchart. With this as a map, you 
won’t get lost in a maze of invisible 


List price is $395. Royalty-free 
run-time version included. Call or 
fax for more information. 

Interactive Image Technologies Ltd. 

90S Niagara Falls Boulevard 

North Tonawahda, NY 14120-2060 

Tel: (416) 361-0333 Fax: (416) 368-5799 

All trademarks are live property of their respective owners. 





TM 



sor. RISC chips like the R4000 and the 
RISC System/6000 feature simple in¬ 
struction sets that make it relatively 
straightforward to balance a pipeline. 
The 8086 instruction set, by contrast, 
uses a variety of complex addressing 
modes that can’t be decomposed* 

The stages of the 486 pipeline are In¬ 
struction Fetch, Instruction Decode, Ad¬ 
dress Generation, Execution, and Write 
Back* The 486 is the only one of these 
three chips that has an address-genera¬ 
tion step—needed because many of the 
486 T s instructions intermix computation 
and memory access in complex ways. 
Note, however, that when the execution 
stage hits one of these CISC instructions, 
the pipeline stalls* 

These chips take very different ap¬ 
proaches to pipelines (e.g., in their prob¬ 
lem-solving capabilities with regard to 
ordering the instructions)* Ill review 
some major pipeline problems and look 
at how chip architects deal with them. 

Data Dependencies 

The rosy view that a pipeline will be able 
to execute n instructions with each clock 
cycle depends on having one new in¬ 
struction to insert at the beginning of 
each pipeline at the start of each cycle. 
This is often a complicated proposition. 
What if the computer doesn’t know what 
the instruction will be? This can occur if 
the code is self-modifying* if a branch 
instruction is already in the pipeline and 
the computer doesn’t know which way 
the branch will go, or if an instruction 
expects to find the result of a previous in¬ 
struction in registers* Ill start with the 
last of these hazards, often referred to as 
the data-dependency problem* 

Imagine that you have one instruction 
(II) that adds the value of register I and 
register 2 and places the result in register 
3. The next instruction to follow (12) uses 
register 3. The two instructions start 
moving down the pipeline one after 
the other. When 12 reaches for the value 
in register 3, there is a problem* The 
R4000, for example, gathers the values 
from the registers in the third stage of the 
pipeline but doesn’t write back the re¬ 
sults of the calculations until the eighth 
stage. When 12 gets to the third stage, II 
is in the fourth stage doing the addition* 
The pipeline must stall at this point until 
the value reaches the eighth stage. Four 
empty instructions go into the instruc¬ 
tion stream* forcing 12 to wait at the reg¬ 
ister-load stage until II makes its way to 
the register-write stage. These empty in¬ 
structions are often called bubbles. 

Now consider what happens in the 
Intel 486, which has only five pipeline 
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"The Ctrace debugger is 
where Mix really wines, 
ft is magnificent ." 


"Power C is a heavy - 
weight contender - 
hautamweigl)! price " 



combines a high-performance C compiler 
with superb documentation, at a price that 
brings ch uckles from over 50,000 satisfied 
customers. That’s because Power C per¬ 
forms favorably against compilers costing 
10 rimes as much. And you can’t buy a 
compiler that's more reliable or easier to 
use - at any price. Perhaps that's why 
Power C has won Computer Shopper’s 
Best Buy award for three years running, 

* compatible with ANSI C standard 

* integrated Make utility 

* library of over 450 functions 

* IEEE software floating point 

* supports 8083/286/386/486 CPU 
" memory resident program support 

* supports 8087/287/387 marh chips 

* small/mcdium/targe memory models 

* mixed model with near/far/hugt 

* allows arrays larger than 64K 

■ CGA, EGA, VGA & Hercules graphics 

■ 650 page manual with tutorial 



|0 ^ Power C Library Source 

includes our Power C assembler, 
plus the C and assembly language source code 
to over 450 functions in the Power C library. 
Unlike our competitors, who charge $ 150.00 
or more for library source code, we’ve made 
ours very affordable, 

lAQO £ Power C BCD 
lV vr Business Math 

includes binary coded decimal floating 
point routines and financial functions to calcu¬ 
late interest, depreciation, etc,, BCD routines 
are used for dollars and cents calculations to 
eliminate inaccuracies caused by rounding. 

Power C requires DOS 2.0 or liter, 320K memory, 
720 K disk space. Master C requires DOS 3 0 Of 
later, 3B4K memory, hard disk. 



combines state-of-the-art technology with 
a friendly interface, making it very easy to 
find and correct your programming mis¬ 
takes. No time consuming edit/compile 
cycles are needed to crackdown bugs. Simply 
compile your program once with the trace 
option, and Power Ctrace does the rest. 
Multiple windows display your C source 
code, the values of all your program vari¬ 
ables, program output, watch points, and 
assembly instructions. Put Power Ctrace to 
work for you, and we guarantee that you’ll 
be a more productive C programmer. 

Order line: 

1 - 800 - 333-0330 

Technical Support: 

1-214-783-6001 
Fax: 1-214-783-1404 
Mix Software, 1132 Commerce Drive, 
Richardson, TX 75081 


Get a FREE copy of Master C (limited time offer) 



JeffDunteman - PC Techniques 


The White Croupe 


MASTE 


Leith* PC 


Published by the highly acclaimed 
Waite Group, Master C is a 
revolutionary book/disk package chat 
turns your PC into a C instructor. 
Master C teaches you, quizzes you, 
notices prohlems you are having, and 
recommends action. In a pilot study 
at IBM, students using Master C 
retained 19% more knowledge than 
students who learned from a lecturer. 
Now you can receive this $44.95 
lackage absolutely FREE when you 
purchase all four Power C products 
described above. Just ask for the 
Master Pack. 

"Master C eschews flash for elegant 
competence, and it works!" 


60 day money back gunrsntefl e 

* Name____ 

I Street._ 

| City___ 

| State_ Zip __ 

f Telephone__ 

| □ Please send me a free brochure 

| Paying toy: □ Check □ Money Order 
I U MC JVisa □ Amex D Discover 
| Card #_ _ _ Exp 

I Disk Size: □ 5i*T □ 3iV 

| Product! ■) (Not Copy Protected) 

I □ Power C ($19.95) $ 

I □ Power Giraoe ($19 95) $._ 

| □ Power C Library Source ($10) $_ 

, □ Power C BCD Business Math ($10) $ _ 

□ Master Pack ($59.90) $ 

(includes allef the above plus Miittt Q 

| Add Shipping 

(15 USA ■ Si 0 Canada - Jjfl foreign > $_ 

I Texas Residents add 8.25% Sales Tax $._ 

■ Total amount of your order $ 
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stages. The writing back to registers hap¬ 
pens right after the execution phase. This 
means that only one bubble needs to be 
inserted into the pipeline. Why, then, 
does the R4000 expose itself to such se¬ 
vere stalls, given that these data depen¬ 
dencies must be quite common? Mips has 
a solution: code reordering. 

What if you had a smart compiler that 
would recognize when there was going to 
be a data dependency between two in¬ 
structions? It might notice that there are 
four instructions that have nothing to do 
with register 3. It could move these in¬ 
structions between II and 12, and when 
12 got to the register-read step, the result 
of II would be waiting for it. Mips, in 
fact, has such a compiler that can reorder 
code so it flows optimally. 

Data dependency affects the 486 less 
critically* The 486 pipeline is short, in 
part because it is much harder to reorder 
code for the 486. Chips belonging to the 
486's family tree have only eight regis¬ 
ters, and when you reorder code, you 
need extra registers to hold the values be¬ 
tween the different instructions. When 
you spread out the instructions, you need 
to keep more values “live" at the same 


T 

he order of 
Instructions 
can make a big 
difference 
In throughput. 



time. It’s like juggling. The Mips chip 
can keep 31 balls in the air, but the Intel 
chip can handle only eight. 

The important lesson is that the order 
of instructions can make a big difference 
in throughput. One approach to ordering 
places the burden on the programmer. 
For example, The Intel i486 Program¬ 
mer's Reference Manual advocates ar¬ 
ranging code to avoid data dependencies. 
Full-blown RISC chips, however, rely on 
compilers that automatically produce an 


optimal ordering* If the compiler doesn’t 
do this, there are lots of pipeline bubbles, 
and throughput suffers. 

Branch Prediction 

Data dependencies aren’t the only way to 
stall a pipeline. Imagine that one instruc¬ 
tion is a branch on the condition that a 
register’s value is greater than zero. 
Which instruction should follow this 
branch instruction in the pipeline—the 
one that would follow if the branch were 
taken, or the one that would follow if the 
branch were not taken? 

Engineers have analyzed traces of 
thousands of programs running through 
processors. They’ve found that when 
branches point backward toward the be¬ 
ginning of a program, they are taken 
about 90 percent of the time. This pattern 
corresponds to loops that often execute 
many times* When branches point for¬ 
ward, however, they are taken only 50 
percent of the time. For this reason, the 
486 and the R4000 will make a guess and 
follow the path most taken. If the guess 
turns out to be wrong, the pipeline must 
be flushed clean and started again with 
the correct instruction* The 486 loses 
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^ Today's business has a problem. It's over¬ 
flowing filing cabinets. It's waiting for 
someone to type it into our systems. Or to 
find out where it's been filed. Quite literally 
it’s burying our best ideas alive, 0 The prob¬ 
lem is paper. Or. more precisely, how to 
cope with all the information that comes 
to us on paper. ■ We are pleased to report, 
however, that there is a solution. Calera's 
OCR (Optical Character Recognition) tech¬ 
nology lets you convert any paper or elec¬ 
tronic fax document to word processing, 
spreadsheet, desktop publishing or data¬ 
base applications (with Windows). Ready 
in moments for revisions, retrieval or 
networking and E-mail. ^ Among our 
powerful range of OCR systems and soft¬ 
ware: WordSean™ and Word Scan Plus. The 
former, offering a broad set of features at a 
price anyone can afford. The latter, with 
productivity tools not found anywhere else. 
Which is why Calera consistently wins first 
place awards from PC Magazine, PC Week, 
Infoworld. Byte Magazine and others 
worldwide, ■ So call Calera today for infor¬ 
mation about our OCR productivity tools. 
And let us take the wraps off new ways to 
handle all that paperwork. 
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three cycles when this happens, because 
there are three stages between the execu¬ 
tion unit that decides the branch and the 
beginning of the pipeline* The R4000 
only loses two, because it does not have 
the extra address-generation step. This is 
one place where the clean RISC instruc¬ 
tion set pays off. 

One standard solution to this problem 
is a delayed branch. In this case, a pipe¬ 
line is not cleared, and the instructions 
that are in it are allowed to finish. To a 


programmer, this means that a branch 
may come into effect one or two instruc¬ 
tions after it is executed. This can be 
quite useful if it is possible to move an 
instruction with no data dependencies 
later in the instruction stream* For in¬ 
stance, consider the case where one in¬ 
struction (II) is Rl + R2 -> R3 and the 
next instruction (12) is IF R4>0 THEN 
Branch* It's possible for 12 to go down 
the pipeline before T1 does. Then, if the 
branch is taken, II can execute, and the 
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program is not required to insert bub¬ 
bles* The compiler must be aware of this 
problem and be able to shuffle the code 
around without destroying dependencies* 
The RISC System/6000's approach to 
the branch dilemma differs from that of 
the 486 and the R4000, Its instruction set 
has an additional compare instruction 
that will set a 1-bit condition-code regis¬ 
ter based on the values in some data reg¬ 
ister* The branch instruction simply tests 
the value of this condition register. 

Just splitting the branch instruction in 
two doesn't solve the problem of delays 
when an unexpected branch is taken. 
The compiler must still position this con¬ 
dition-code instruction at least three in¬ 
structions before the branch to ensure no 
lost time. In this respect, it’s just like the 
Mips delayed branch—the register values 
being tested must still be ready three in¬ 
structions before the branch* 

The difference is that the RISC Sys¬ 
tem/6000's instruction dispatch stage, 
which comes second in the pipeline, de¬ 
cides branches. The R4000's branch in¬ 
struction is computed by the execution 
stage. The branch instruction must travel 
the length of the pipeline, and if the 
branch isn't taken, it ends up as a bubble. 
The RISC System/6000 doesn't prejudge 
a branch. It fetches and starts decoding 
the computational instructions from both 
sides of the branch. When the condition 
code is set and read by the second stage, 
it then sends the correct instructions 
down the pipeline to be executed. There 
is no branch instruction traveling like a 
bubble down the pipe* 

Of course, this won't work every time* 
There will be many situations in which 
the IBM compiler will not be able to 
move the condition test three instructions 
before the branch. The chip designers, 
though, analyzed the instruction streams 
of many programs and decided that the 
strategy would pay off on average. 

The Resistance of Memory 
Although silicon memory has gotten rel¬ 
atively inexpensive, it has not become 
correspondingly fast. Several very fast 
cycles of modern CPUs will be wasted 
before the memory answers with the 
right value. For this reason, RISC in¬ 
struction sets are designed to decouple 
the loading and storing of information 
from the computation on that informa¬ 
tion. That way, a compiler can schedule 
the load of a value several instructions 
before the compulation takes place with 
the value* The RISC System/6000 and 
the Mips R4000 both take this approach. 
It’s one reason that RISC chips have 
many registers: They need places to store 
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values as loads and stores occur. 

In the R4000, execution comes third 
in the pipeline, and memory access 
comes afterward. This is a great compro¬ 
mise, because it means the chip has only 
a two-cycle latency when a branch is not 
taken. The memory-access stages cannot 
cause the pipeline to be flushed, so it 
doesn't matter if they come later in the 
pipeline. Mips is betting that the com¬ 
piler will be able to move the load and 
store instructions far enough apart to en¬ 


sure that there are no data dependencies. 
The 486*s CISC instruction set in¬ 
cludes instructions that load, compute, 
and store in a single operation. The loads 
and stores are, therefore, bound to the 
execution stage. Intel's engineers would 
probably like to have made the 486’s exe¬ 
cution stage come third instead of fourth 
so that a bad branch would result in a 
shorter pause, but they needed the ad- 
dress-generation step. In the end, the en¬ 
gineers did a careful analysis and de¬ 


cided that the benefit of the address- 
generation step outweighed the cost of 
lost cycles at branches. 

What if the Pipeline Stalls? 

At this point, you should realize that 
there is plenty of code being reorganized 
to keep the R4000 and RISC System/ 
6000 pipelines from stalling. The RISC 
philosophy has always assumed that 
compilers will be able to make the right 
decisions and reorganize everything. In 
the worst case, this can be a pretty diffi¬ 
cult problem, A compiler might need to 
consider an exponentially growing num¬ 
ber of possible solutions before coming 
up with an answer. In most cases, how¬ 
ever, a compiler is able to find a good so¬ 
lution and make it work. 

Even if optimization fails to avert a 
stall, however, there's still merit in the 
pipelined approach. Consider this short 
section of code: 

Load Rl,Address #1 
Load R2,Address §2 
R1 +R2-> R3 
Store R3, Address #3 

The third operation—an addition—can¬ 
not finish until the two loads do. The ad¬ 
dition operation stalls at the register-ac¬ 
cess stage until this happens. However, 
when the information from the loads be¬ 
comes available in the registers, the 
arithmetic instruction has already been 
decoded. A nonpipelined machine would 
not have this head start. 

Rearranging the Code 

Although RISC chip users have always 
known they would need smart compilers, 
many PC users are not used to the notion 
of pipeline optimization. The order and 
arrangement of instructions can affect 
the running speed of the 486 in a sub¬ 
stantially different way than it affected 
earlier chips. Although the 486 will still 
run 8088 programs, some combinations 
of instructions exploit the pipeline much 
better than others do. 

One example is indexed addressing. 
The 486 works faster if you use simple 
instructions that do not require it to add 
an index register to a base register to de¬ 
termine an operand's address. Here is an 
example from The Intel i486 Program¬ 
mer *s Reference Manual . The instruction 

MOV EAX, [ESI] 

uses ESI as a base register and loads from 
the location it points to. The instruction 

MOV EAX, [ESI*] 
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volunteer company dollars and facilities for better school and tutorial programs. It can invest in a 
more literate community. 

The first step is to call the Coalition for Literacy at 1-600-228-84113 or fill out the coupon be¬ 
low, Do it today, Vbu may find il's the greatest cost-saving measure your company has ever taken. 

I--1 


A literate 
America 
is a good 
investment. 




Coalition for Literacy 


□ I want my -company to pm the fight against iHiierdcy 
Please send brochure with additional information 

U We want to discuss funding the Coalition for Literacy 
Please have a representative contact me 


Name - 
Title - 
Company . 

APdr«S _ 
Cty- 


. Slate . 


- h p . 


Phone___ 

Pleaw return to Coalition lor Literacy 
Busmen Division 
PO 6os Si826 
Lincoln. NE 68S01 IB26 


UNDER THE HOOD 


F 

Ux ecution and 
write-back are 
separate stages. 



uses ESI as an index that is relative to an¬ 
other base register. In the first case, the 
address-generation step in the pipeline 
will be able to find the right address in 
one clock cycle, and the pipeline won't 
stall. In the second case, extra arithmetic 
needs to be done in the execution stage, 
during which the pipeline will stall. 

A programmer should also bear in 
mind that execution and write-back are 
separate stages. The pipeline will stall if 
one instruction computes a value and the 
next instruction needs that value for an 
address computation. Here's another ex¬ 
ample from the Intel manual: 

ADD ESI,EAX 
MOV EAX, [ESI] 

The first instruction puts the sum of the 
EAX and ESI registers into ESI. The next 
instruction needs that result. The prob¬ 
lem is that the value from the ADD in¬ 
struction isn't written back until the last 
stage in the pipeline, so the MOV in¬ 
struction must stall one cycle until the re¬ 
sult becomes available. Assembly lan¬ 
guage programmers or smart compilers 
can actually schedule a third instruction 
between these two to get more work 
done. The ADD instruction won't take 
any longer to execute, assuming the in¬ 
tervening instruction introduces no new 
pipeline conflicts. As it turns out, al¬ 
though Inters own 386/486 Code Build¬ 
er has a “486 switch," that compiler 
doesn't yet attempt such reorderings. 
Wateom has tried some experimental 
pipeline optimizations with its 386/486 
C compiler and reports that although 
speedups are possible, it is tricky to 
achieve gains without spilling scarce reg¬ 
isters. Still, given the intensely competi¬ 
tive nature of the PC compiler market, 
you can be sure you'll be seeing adver¬ 
tisements touting 486 pipeline optimiza¬ 
tions before too long. ■ 


Peter Wayner is a BYTE consulting editor 
and is working toward a Ph.D . in com¬ 
puter science at Cornell University. You 
can reach him on BIX as “pwayner. ” 
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If nu IVofrifl '$ M-risk guarantee: Ifnot s atisfied, (ami and rerelve a M refund far the balance of your subscriptioni 

is o registered trademark of UNIX System Laboratene^ Inc 


DH1AUW9 


UNIX is changing the world of computers, 
the world of business - quite simply, 
changing the world. It’s revolutionizing 
office automation. If s required for U.S. 
government computer contracts. It's the 
backbone of information strategies 
worldwide. 

at's why you need ItatfWQJfiD - the 
magazine that keeps you up to date on the 
rapidly changing world of open systems 
computing. Each issue brings you the latest 
roduct trends and technical advances that 
an affect your business. The inside story on 
ome of the biggest high-tech companies, 
asy-to-understand programming tips and 
utorials that can help your company use 


and software reviews to help you invest 
wisely when you buy. 

IfmWoffiD's in-depth features go beyond 
dry technical facts to show how the pieces fit 
together - to tell you whafs important about 
the advances and strategies that are 
changing your world. And ttNixWoRU) 
consistently offers the freshest, most down- 
to-earth writing that you'll find in any 
computer publication. 

Subscribe today and recieve the next 12 
issues of UhixWomd for just $18.00 - half 
the regular newsstand price. Save even more 
by ordering for two or three years. You can't 
lose- every subscription to UwxMtoffiD 


to its fullest. And unbiased hardware comes with a no-risk guarantee*. 


Subsaibe how! 

Call toll-free: 

1-800-257-9402 ext. 29 


f you're into UNIX, you need llNLXWORLD 

m * McGraw-Biirs Magazine of OPEN SYSTEMS COMPUTING 




The World Standard 




Desktop Mapping 
Held Responsible 

For years organizations have had to 
rely on spreadsheets and other data 
analysis techniques to interpret 
information. But apparently, they've 
been missing a lot. The new technology 
of desktop mapping is revealing just 
how much* 

As spokesmen at Maplnfo,® 
the leader in desktop map¬ 
ping, put it: "By advancing 
relational database tech¬ 
nology to incorporate data 
with maps, Maplnfo has 
produced a breakthrough in 
analysis capabilities* It is 
literally ‘showing' its users 
patterns, relationships and 
trends that they never knew 
existed. 

“In the process, it's 
allowing them to understand 
and present information 
more quickly, clearly and 
thoroughly. It's helping 
them deploy their resources 
more realistically and 
profitably. It's showing 


them how to target customers, service 
territories and optimize sales* It's 
helping them plan land use, select site 
locations, and efficiently manage 
facilities and operations. 

"In a word, it's allowing them to 
visualize and take advantage of 
options and opportunities that other 
data analysis techniques simply can't 
show/ 



With Maplnfo, you can overlay data from dBASE {DBF), 
Lotus 1-2-3, Excel r delimited ASCII, plus many other formats, 
and relate it to thousands of maps* down to street level on 
Windows. DOS, Macintosh, Sun and HP. 


France (33) 1 48060646, Germany. Austria. Swileeriand (49) 2102 497 1000. Italy (39} 0 3453334, Scandinavia (46) 8 64409S0. 

Spain (34) 3 4143263. U.K. (44) 81 5074601, Remaining European Countries (31) 3443 3004, Australia 02 437 &25S, Israel 03 561 0346 

Circle 93 on Inquiry Cord* 


FVee Demo Disk 
Tells Inside Story 

It’s called Desktop Mapping 
The Maplnfo Way. Our 
reviewers call it 
the premier 
guide to dis- 
covering 
what’s hidden 
inside your data. 

Call 800-358-7676 xlOO 
or Flax 518-274-0510 for youi 
copy. Then stay tuned for 
more good news from The 
Standard On The Streets. 



Maplnfc 



The Standard On The Street 


All iradcmarks are the property of their respective owners. 
Maplnfo Is a registered trademark of Maplnfo Corporation. 






































SOFTWARE CORNER 



BARRY NANCE 


Memory Mapping, Edit II, 
and an Alarm Clock 


T his one has been done before. 
Quarterdeck's Manifest, Nor¬ 
ton’s SI, and Kim Kohkonen’s 
Maprnem all show what’s in 
DOS memory. Programmers 
have found dozens of ways to tell you why 
you don't have a full 640 KB in which to 
run your applications. But the interesting 
part of these utilities is not so much the 
results (OS/2 2.0 solves that problem by 
giving me multiple DOS sessions), but 
the way in which DOS sets up and man¬ 
ages its memory control blocks (MCBs). 

This month, 1*11 examine how these 
programs work and offer a program that 
lets you find out how big the resident por¬ 
tion of DOS is and what TSR programs 
you have loaded. The C source code for 
MAPR AM is only about S KB, yet it tells 
you how to gauge DOS and TSR RAM 
use. MAPR AM detects the presence of 
expanded memory (the MARRAM 
source code shows one of the two tech¬ 
niques you can use to find out if an ex¬ 
panded memory manager is present) and 
shows the total amount of expanded 
memory and the amount currently free. 
If you follow MAPRAM with any argu- 


Using memory control 
blocks to track 
memory use, a Mac editor, 
and a Unix alarm clock 


ment on the command line, it lists the de¬ 
vice drivers you’ve loaded as well. You 
can compile MAPRAM.C with either 
Turbo C or Microsoft C, or just run 
MAPR AM. EXE, 

Programming Techniques 

Here's the lowdown. MAPRAM uses 
DOS function call 52 hexadecimal to lo¬ 
cate the start of both the device-driver 
chain and the first MCB. After the call, 
the ES:BX register pair points to a spe¬ 
cial data table within DOS itself, some¬ 
times called the DOS INVAR area. At 22 
hexadecimal bytes into the table, you’ll 
find the offset (near pointer) of the first 
device driver; each device-driver header 
thereafter points to the next device driver 
in the chain. MAPR AM. C contains a 


definition for the device-driver header 
structure, as well as for MCBs and for 
the Program Segment Prefix (PSP). 

Two hexadecimal bytes before the 
special data area is a near pointer to the 
segment address of the first MCB. Each 
MCB consists of a flag byte ("M” for all 
MCBs except the last one, which is M Z”), 
2 bytes that indicate the owner of the 
MCB (the PSP segment address for the 
process that is using the MCB), and 2 
bytes that express the size, in 16-byte 
paragraphs, of the MCB’s memory area. 

Once you have a far-pointer address to 
the first MCB, you step through the 
chain of MCBs by simply adding the size 
field plus 1 to the current MCB’s seg¬ 
ment address. 

MAPR AM, C also shows how to dis¬ 
cover the name of the program that owns 
the MCB. Beginning with version 3.0 of 
DOS, the fully qualified name of the 
program's executable file follows the en¬ 
vironment area for each program. 

Many programs show what’s in mem¬ 
ory. MAPR AM.C shows how to get in¬ 
side DOS and its MCBs, so you can use 
the information in your applications. ■ 


UNIX/Ben Smith 


A Calendar Alternative 

f you're a Unix user who doesn’t use the X Window System 
and thus can’t take advantage of the ^calendar program men¬ 
tioned in the November 1991 Software Corner, don't despair. 
There is an excellent text-based equivalent, remind, which was 
written by David Skoll, an electrical engineer working at Carle- 
ton University in Ottawa, Ontario, Canada. Because remind was 
originally written for DOS, the current version (2.3) can be com¬ 
piled for either operating system. 

The remind calendar and reminder utility uses sophisticated 
parsing and date/time algorithms to generate messages (and 
spawn processes) that are tied to specific dates or very complex 
date and time specifications that can include offsets, repetitions, 
and relations. For example, you can generate a reminder for 
every three days prior to a meeting on the last Friday of every 
month by specifying the key Friday 31 +3- You can use remind 
as an alarm clock or even as an alternative to the Unix at and 
crontab utilities. 


MAC/Tom Thompson 


A Slick but Cheap Mac Text Editor 

O ne of the problems that plagues the new Mac user is writing 
something. There's no built-in utility, like EDIT.EXE on 
PCs, where you can at least cobble together a simple text file. 
Mac word processors cost plenty: $100 and up. (Remember when 
Mac Write 1.0 was bundled with the Mac?) What’s a person who 
wants to create simple text files to do? 

The answer is Kenneth Seah's Edit II, which is modeled after 
Consulair’s old Edit text editor. However, Edit II sports many 
improvements over its predecessor: It’s compatible with the latest 
Mac OS, and it uses the keyboard cursor keys for pointer posi¬ 
tioning. Also, the standard command-key sequences let you save 
and print files. But wait, there’s more. Edit II can deal with text 
files that contain only linefeeds (you get such files when you 
download text from Unix systems like BIX), the text search has a 
built-in grep capability, and you can search for a text sequence 
on multiple files. All this for a modest $25. Captain Video says 
check it out. 


Editor's note: Software Corner highlights freeware and shareware programs. The programs are available in a variety of formats. 
See "Program Listings " on page 5 for details. We solicit your contributions for this column. We ’ll pay $50 for any program we use. 
Write to: Software Corner , BYTE, One Phoenix Mill Lane , Peterborough t NH 03458 , 
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Will DRAW_Master save you a lot of time 
and money too? 


DRAW Master is a construction kit for the easy development of drawing 
tools. If you need to build a drawing application you can easily adjust 
DRAW_Master to your exact needs and use it over and over again, 
making the development of drawing tools easy, fast and predictable. 

Product of the _Master Series 

DRAW_Master was built as an extension to our GUI_Master ,_ n 
object-oriented development environment for OS/2 PM and 
Microsoft Windows. GUl_Master itself consists of an 
Interface Builder, a Class Browser and a class tree with 85 
user interface classes. 


High Functionality 

DRAW_Master consists of a class tree of more than 120 
classes. Together they form a drawing application which 
offers a lot of standard functionality such as undo/redo, 
copy/paste, zoom in/zoom out, alignment, patterns, 
drawing size. In addition it has features like layer control, 
overview window and resizing. You can use DRAW JVIaster 
as the starting point for your application. By subclassing 
you can adjust and expand your new application. With 
DRAW_Master you can build a new drawing tool in a few 
weeks. 

Source code included 

To give you the best benefit of DRAW Master we included the 
source code. A cookbook and a class reference manual are also 
included. 

Prerequisites 

•C++ 2.x compiler 

•SDK (for OS/2or MS Windows) 

•GUI_Master (source license advised). 


Free drawing tool included 

If you order now you will receive our OS2DRAW tool, A powerful 
drawing tool in the OS/2 environment made with DRAW_Master. 

Prices 

DRAWJtfaster source code license $15,000.= 

GUl_Master source code license $50,000.= 

There are no runtime licenses 


Request for Information 



FEATURES 


VSR Holland 
RO, Box 2584 
3500 GN Utrecht 
The Netherlands 


Name 


Fax: Inti +31 30 31 04 26 
Phone: Inti. +31 30 32 49 44 


Company name 
Department 
Street |_ 


6 

1 

i 

J s 


City L 


j State L 


J ZipL 


Country | 


QflAWj ta, oaaLCJ < 


• Patterns 

• Grid 

• Copy/paste 

• Object 

• Reshaping 

• Duplication 

selection 

• Fonts 

• Dashed Lines 

• Printing 

• Background/ 

• Line width 

• Multiple undo/ 

foreground 

• Line joins 

redo 

• Grouping/ 

• Line ends 

• Changeable 

ungrouping 

• Grid snapping 

palette 

• Automatic Page 

• Overview 

• Rotation 

numbering 

• Alignment 

• Zoom in/ 

• Page breaks 

• 135 changeable 

Zoom out 

• Polylines 

classes 

• Polygon 

• Layering 

• Reuse of code 

• Connections 

• Colouring 

■ Adding new 

• Scrolling 

• Keyboard 

classes 

• Auto scrolling 

shortcuts 

• Class reference 

• Rulers 

• Resizing 

• Cookbook 


Circle 179 on Inquiry Cord. 
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DON CRABI 

Programming 
Under System 7.0 


W hat tools do you need to do 
crackerjack programming on a 
System 7.0 Mac? The answer to 
that question depends almost 
entirely on the type of program¬ 
ming that you expect to do. At different 
times and for different purposes, I have 
been happy with HyperCard, ParcPlace 
Systems' Smalltalk, Manx Software Sys¬ 
tems’ Aztec C, Apple's MPW and al! its 
languages, Symantec's Think Pascal, TGS 
Systems' Prograph, and a few others, 

1 have noticed a phenomenon taking 
place on Windows, though, that I wish 
we’d see on the Mac: the introduction of 
competitors to the standard development 
kit. In the case of Windows, the standard 
development kit is Microsoft's Software 
Development FCIt. It functions like Apple’s 
MPW and MacApp, although the SDK 
doesn’t come with any compilers. Other 
vendors, and even Microsoft itself, are 
now producing competing development 
products for Windows. Microsoft's own 
Visual Basic and Within Technologies' 
Realizer are good examples. With these 
systems, I can sit down to do Windows 
software development without having to 
strap a language onto the SDK and fool 
with each of those tools. 

A Real Need 

It's certainly true that MPW and MacApp 
are light-years ahead of the SDK, so third 
parties who might provide systems like 
Visual Basic or Realizer for the Mac might 
not see a market there. I think they are 
wrong: The Mac has a large-enough in¬ 
stalled base, supporting every stripe of de¬ 
veloper (from in-house types, to commer¬ 
cial developers, to weekend hackers), to 
make competition for MPW and MacApp 
a market to explore. 

Still, the compelition hasn't been forth¬ 
coming. Instead, most third-party devel¬ 
opment system vendors tout their com¬ 
patibility with MPW tools and their source 
and object compatibility with MPW com¬ 
pilers. With System 7.0 causing problems 


in non-Apple development environments 
(either they aren’t 32-bit clean, or they 
can’t use virtual memory—a significant 
limitation for any development system), 
MPW and MacApp look belter than ever. 
Unfortunately, all of this has stifled de¬ 
velopment competition in a way that’s 
probably not healthy for the long-term suc¬ 
cess of the Mac. 

This is an issue of concern to the com¬ 
puter science labs at the University of 
Chicago. While l have no qualms with 
MPW’s completeness and its general ro¬ 
bustness, it’s a bit much for our intro¬ 
ductory programming students. It’s also a 
bit much for some of our lab Macs, which 

Some of your friendly 
old language systems 
don’t yet work with 
Apple’s latest System 



are still Mac Pluses (albeit with 4 MB of 
RAM, hard drives, and AppleShare server 
connections). In other development envi¬ 
ronments, academia especially, most de¬ 
velopers don’t have Quadra 900s sitting 
next to their desks. 

Although we use MPW and MacApp 
for our upper-1 eve I classes, we need good 
development tools for our lower-level 
classes, preferably ones that are compati¬ 
ble wiLh MPW but won’t break our bank. 

Think Pascal 

The one program that has fit the bill better 
than any other over the last two years is 
Symantec’s Think Pascal 3.0. Unfortu¬ 
nately, version 3.0 won’t run under Sys¬ 
tem 7,0. and the patched version (3.0.2) 
that's supposed to work when you turn 
off virtual memory and 32-bit addressing 
happens to be quite buggy. Fortunately, 
Symantec was on the ball and revised the 
product to include full System 7.0 support 
(32-bit and virtual memory). Think Pascal 
4.0 will fill the needs of our lower-level 
programm i ng cl asses. 

Think Pascal 4.0 works well under Sys¬ 
tem 7.0, although the installation is an¬ 
noying (il comes on four floppy disks and 
includes a set of seven Compact Pro self- 
extraction archives). It includes a hella- 
cious compiler that am crank about 60,000 
lines of code per minute on a standard 
Mac Ilci. That's some serious code com¬ 
pilation for a desktop computer. 

My favorite part of Think Pascal 4.0 is its 
class browser. Yes, you heard that right. It 
has an object-oriented programming (OOP) 
implementation of Pascal, and the class 
browser helps tie it all together. It works 
much like a Smalltalk class browser. With 
the browser, you can edit and examine ev¬ 
ery class and method and all the bits of al¬ 
lied code you might have for a particular 
project. It's a handy implementation and 
one that other language vendors ought to 
adopt. 

Think Pascal 4.0 also supports the Stan¬ 
dard Apple Numeric Environment math 


ILLUSTRATION; ROGER BOEHM ©1392 
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Order BYTE Program Listings on Disk! 



BYTE listings are available on disk 
if you want to compile or read the 
complete source code listings of 
programs. Disks include any 
Software Corner programs 
available for the format you have 
chosen. BYTE listings are available 
from December 1985 to the 
present at the prices stated on the 
order form. 


For direct ordering call TOLL-FREE: 800-258-5485. New Hampshire 
residents call: 603-924-9281 M-F, 8:30am to 4:30pm, Eastern Time for 
credit card orders only. Subscription Customer Service: 800-232-BYTE. 


ORDER FORM: to place your order, complete the information below, and mail 
to: BYTE on Disk, One Phoenix Mill Lane, P.O. Box 809 Peterborough, NH 
03458-0809. Please complete in full. 


Name 


Address 

in Yprt Art 


Citv 

State 

Zip 


Countv or Parish 

Country 


Credit Card # 

Exp. Date 


Signature 

Date 


Please allow 6-12 weeks for delivery. 

JANUARY 


5-1/4 Inch: 

□ IBM PC 

3-1/2 Inch: 

□ Apple Macintosh 

□ IBM PS/2 

IN USA/Single Month 

□ BYTE listings $13 

BYTE Listings $14 

IN USA/Annut 

C BYTE Listings $110 

il Subscription 

□ BYTE Listings $120 

OUTSIDE US/ 

□ BYTE Listings $17 

VSingle Month 

□ BYTE Listings $18 

OUTSIDE USA/Annual Subscription 

□ BYTE Listings $140 

□ BYTE Listings $150 


*Flease indicate the issue 
date below. If you are 
beginning an annual 
subscription, note the 
starting issue. 

BYTE Program Listings 

Month_ 

Year__ _ 

H Check enclosed 

□ MasterCard 

□ VISA 

i U.S. funds enclosed. (If 
ordering from outside the 
US., please remit in U.S. 
funds drawn on U.S, bank. 
Thank you,) 
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ITlac buyers 
no longer have 
to pay a premium 
for hard drives. 



package, ihc full Think class libraries (in¬ 
cluding those shipped with Think C), 
MPW object code, and in-line machine 
code directives that are good for writing de¬ 
vice drivers and getting them up to speed. 
It can generate code for the 68000, 68020, 
and 68030, and die 68881/2 math copro¬ 
cessors, although there is as yet no sup¬ 
port for the 68040. That w ill be a problem 
for Quadra buyers or others who plan to 
buy the new 68040 accelerators from Ra¬ 
dius and DayStar Digital, 

Prograph 

If you'd like to try something less tradi¬ 
tional than a Pascal implementation, an¬ 
other of my favorites, Prograph 2.5 from 
TGS Systems Just got better. Prograph is 
a personal programming system for the 
Mac. It's based on OOP, a GUI, and data 
flow diagraming techniques (remember 
those babies from your first structured pro¬ 
gramming class?), Prograph 2.5 includes 
an improved compiler and full System 7.0 
support, just like Think Pascal 4,0. 

You see Prograph's data flow diagrams 
when you edit or invoke a new method. 
Instead of writing a method script, as you 
would do in Smalltalk-80 or C++, you 
build Prograph methods using data flow 
diagram components that you select and 
connect in the programming sequence you 
need. In other words, you construct your 
method's algorithm using building blocks, 
much like the tile-connection method 
found in Qdesta’s Double Helix. You build 
every Prograph 2.5 application using ob¬ 
jects, mediods, and data Dow diagrams. 

Prograph includes single inheritance, 
which lets instances of the same class in¬ 
herit properties or behaviors from all 
those classes that precede it in your over¬ 
all object-classification scheme. Inheri¬ 
tance provides great savings in repeti¬ 
tive coding, simplifies overall application 
design, speeds up compilation, and lets 
you concentrate on creating your appli¬ 
cation instead of the development envi¬ 
ronment. 

If you don’t really know much about 
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I can’t believe it’s not UNIX 


Take it from the critics, Coherent 
is so close to UNIX, you won’t 
believe your eyes. Or the price. 
“Mark Williams Co. seems 
to have mastered the art 
of illusion; Coherent comes 
so fully qualified as a UNIX 
done , you find yourself thinking 
7 can't believe its not UNIX! ” 

-Sean Fulton, UNIX Today!, 
November 26,1990 

" ■. (Coherent) may be the best thing 

that has happened to UNIX yet ” 

^William Zachmann, PC Week, 
November 5,1990 

"If you want to come as close as you 
can to real UNIX for a low price , 
COHERENT can't be beat.” 

-Warren Keuffel, Computer Language 
Magazine, November 1990 

"If you want a UNIX-like develop¬ 
ment and learning system for less 
than $100 ... / don't see how you can 
go wrong with Coherent” 

-David Fiedler, BYTE Magazine, 
November 1990 

OVER 25,000 USERS. 

AND MORE EVERY DAY! 

Why is Coherent now the 
world's best-selling UNIX clone? 



-Sean Fulton , UNIX Today! 


Mwr orn 

COHERENT XENIX 286 
Version 32 Version 122 . 

No. of Manuals 

1 

8 

No. of Disks 

5 

21 

Kernel Size 

64K 

198K 

Install Time 

20-30 min. 

34 hours 

Suggested Disk Space 

10 meg 

30 meg 

Min. Memory Required 

640K 

1-2 meg 

Performance' 

38.7 sec 

100.3 sec 

Price 

$99.95 

$1495.00 


•Byte Fjred benchmark, 1000 iterations on 20 MHZ 386. 

Hanlware requirranHils: 12 meg HV*" or 14 meg 31floppy and hard 
disk. Does not rm on Mkmdunnd machines. 


NEW RELEASE 3.2 

* 99 . 95 * 

Because like the original UNIX, 
Coherent is a powerful, multi-user, 
multi-tasking development system 
with a complete UNIX-compatible 
kernel and C compiler. 

Features include Lex and Yacc, 
a vi editor, SCSI support and UUCP 
capabilities. 

And Coherent comes with a full 
set of over 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance functions. All of it fully 
documented in our highly acclaimed 
1200 page manual. 

WHAT UNIX WAS MEANT TO BE 

Unlike current versions of 
UNIX, Coherent is lean and efficient. 
Small and beautifully powerful, the 
way UNIX was originally designed. 

Coherent runs on affordable 
286 as well as 386 and 486 based 
IBM-PCs and compatibles with 
space to spare. Enough space to keep 
DOS co-residing on your hard disk. 

And it's so fast to install, so fast 
to learn and just so fast, Coherent 
leaves UNIX in the dust. 


HARD TO BFIIFVF.? 

IT KEEPS GETTING BETTER. 

Coherent gives you more 
value from the start and keeps on 
giving. Like regular updates with new 
and enhanced features. Our write-your- 
own device driver kit and COHware, 
contributed software on diskette. 

There's also on-going free tech¬ 
nical support via telephone. An 
active user network and a UUCP 
Bulletin Board System. Plus, with 
our new 32 release: 

* A new Kom shell with sophisti¬ 
cated command-line editing. 

* Postscript and PCL support for 
troff adding access to hundreds of 
new fonts. 

* Improved UUCP support. 

* International keyboard and 
character set support. 

TAKE 60 DAYS TO 
CONVINCE YOURSELE 
Will you agree with the critics 
and Coherent's 25,000-plus users? 

Try it. And if you don't think 
Coherent is everything you ever 
wanted in UNIX, we'll refund your 
money No problem. No hassle. 

You can't go wrong. So get to 
a phone, FAX or mailbox now and 
order Coherent today. At $99.95, 
it's unbelievable. 

1-800-MARK WMS 

0-800-627-5967 or 1-708-291-6700) 
FAX: 1-708-291-6750 

60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revere Drive 
Northbrook. IL 60062 



and handling. Coherent is a trademark of Mark 
“*iy UNXXis a trademark of AT&T XENDt is a 

















HANDS DN/MACINATIONS 


Globa 
ReLeaf 
comes in 
all shapes 
and sizes. 



Planting trees is one of the best 
and easiest ways to help reduce 
global warming and other 
environmental problems. You 
can make a difference right 
now by calling our special 
Action Line — 
1-900-420-4545. 

The $5.00 charge actually pays 
for planting a tree and we’ll 
also rush you detailed 
information on Global ReLeaf. 
Take action now. 

1-900-420-4545 

Gh©5AL 

REiLEAT 

A program of The American Forestry Association 
Citizens airing for 
trees & forests since 1875 
PO. Box 2000, Washington, DC 20013 



traditional programming, check out Pro- 
graph, IPs a superior environment in which 
to learn how to create Mac applications, 
and you don’t have to learn all the over¬ 
head of the traditional systems. 

Despite the usefulness and success of 
systems like Think Pascal 4.0 and Pro- 
graph 2.5, I'd still like to see some full¬ 
blown competition to Apple’s MPW. I'd 
also like to see Apple give MPW a com¬ 
plete overhaul (I hope that it takes a close 
look at NextStep when it does), so Mac 
developers would have the same kinds of 
growing choices as Windows program¬ 
mers are now finding on their PCs. 

Tip of the Month 

If you follow such things, you know that 
hard drive prices from Mac vendors have 
gotten so low they’ve become commodity 
items, just like PC hard drives. That’s great 
news for Mac buyers: You no longer have 
to pay a premium for hard drives. But as 
prices have dropped, so has quality. And 
the paper-thin profit margins that such 
price drops engender are killing some 
drive manufacturers. Some companies, 
like Jasmine Technologies, have gone 
bankrupt twice. That’s pretty scary. 

Where do you turn for your Mac hard 
drives, then? Fortunately, I have found 
several vendors whose products are both 
reliable and fairly priced. GCC Technolo¬ 
gies and Mirror Technologies are two 
such companies. I’ve written about GCC’s 
UhraDrive S series before: Mirror Tech¬ 
nologies underwent an internal reorgani¬ 
zation in the last year and is better for it. 


Tve been using Mirror hard drives for 
about six months now. They are solid, well 
constructed* and still low priced. And they 
have all the basic features you need. Un¬ 
like some cheaper units that preterminate 
their drives internally, the Mirror drives 
are untemimated and come with external 
SCSI terminators. You can easily set the 
SCSI ID numbers from an external switch. 

F just ordered a few dozen of the mirror 
drives for my labs. The external units come 
in sizes from 40 MB to 1 gigabyte, and 
each has a rugged plastic case that’s about 
the same size as an Apple HD80SC exter¬ 
nal drive. 

Mirror also sells removable-medium 
drives (SyQuest Technology and Sony 
magneto-optical cartridges), a digital au¬ 
diotape drive, internal drives, small por¬ 
table drives (about the size of the Inte¬ 
grated Data Storage Systems’ Wip drives 
I use that work well), and RAM SIMMs. 1 
hope to check out the removable-medium 
drives as part of a column I’m working on 
for later this year. 

For now, I’d put Mirror Technologies 
on your short evaluation list when you’re 
thinking about buying hard drives. ■ 


Don Crahh is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. Don is also a contributing editor 
for BYTE. He can be reached on BIX as 
"decrabb." 

Your questions and comments are wel¬ 
come, Write to: Editor, BYTE, One Phoe¬ 
nix Mil! Lane , Peterborough, NH 03458, 
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Hard drives....$279-52597 

Mirror Technologies 
2644 Patton Rd. 

Roseville, MN 55113 

(800) 654-5294 

(612)633-4450 

lax: (612) 633-3136 

Circle 1146 on Inquiry Card. 


MacApp.....$275 

MPW.... $150 

MPW C++. .$175 

MPW Pascal....$150 


Apple Programmers and Developers 
Association 

20525 Mariam Ave„ M/S 33G 

Cupertino, CA 95104 

(800) 282-2732 

(408) 562-3910 

fax: (408) 562-3971 

Circle 1147 on Inquiry Card* 


Prograph 2.5.......$395 

TGS Systems 

1127 Barrington St., Suite 19 
Halifax, Nova Scotia, 

Canada B3H 2P8 
(902) 429-5642 

Circle 1148 on Inquiry Card* 

Think Pascal 4.0 .$249 

Symantec Corp. 

10201 Torre Ave. 

Cupertino, CA 95014 

(800) 626-8847 

(408) 253-961X1 

fax: (408) 255-3344 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc, offers this advice, "A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number 

• Establish that the item is in 
stock and confirm shipping 
date , 

• Confirm that the price is as 
advertised * 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St,, 

New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, Inc, 



• Obtain an order number 
and identification of the 
sales representative , 

• Make a record of your 
order , noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017, 


Strew 


pic m 


© Direct Marketing Association, Inc, 1988 



















3780Phis 
for: 


Operating Systems 

S^IS-DOS 

H^oncurrent DOS 

W^JNIX System V/386 

H^ENIX 286/386 

fiAlX 

B^86/ix 

a^Jltrix 

a^HP-UX 

H^CRUNIX 

Btdg/ux 

H'VMS 

H^FlexOS 




Applications 

H^DI 

Dint-of-Saie 
Enframe RJE 
Jedical Claims Filing 

r Check Clearing and 
Deposits 

B^lectronic Funds Transfer 
."D^redit Card Verification 

m\].S. Customs Automated 
Broker Interface 

S^lectronic Tax Filing 

S' Stock Market Exchange 
Data 



CI.EO’s 3780Plu$* is the 
preferred 3780/2780 bisynchro¬ 
nous communications solution 
for applications requiring fast, 
efficient data transfer. 

It provides fell IBM 3780/ 
2780 RJE emulation for IBM PCs, 
PS/2s, and compatibles. It also 
works with RS/6000, DEC VAX, 
HP9000, NCR Tower, DGAViiON, 

Easy to install, 
easy to use 




Prime, Pyramid, Sequent, Altos, 
and other systems. 

With 3780Plus, you get a 
powerful scripting command lan¬ 
guage, in integrated application 
program interface, and a com* 
munications line monitor. It 
supports attended or unit 
tended operations, oper¬ 
ating system access, 
and autodial/ 
answer Ex¬ 
ternal 

auto-dialing 


capabilities include LIDS BSC, SADL, 
AT Command Set, and V25 bis. 

We offer 3780Plus on high¬ 
speed modem boards and econom¬ 
ical synchronous interface boards. 
Interna] modems supported include 
201/212, 208, 208/20W22bis,V32, 
and others. 

37S0Plus is also available with 
our intelligent SYNCcable+, 
which allows synchronous 
communications activity 
through asynchronous 
ports. 


I Over50,000 worldwide 

installations 

To learn more, call us today 
at 1 800 233-2536- Or write 
to us at 2652 Eastrock Drive, 
Rockford, Illinois 61109. 

Fax: 815/397-6535. 


CLEO 


CLEO Communications 

A Division of Interface Systems, Inc 



AVAILABLE WORLDWIDE! 

In Europe, call Sintec Peripherals Ltd. in Slough, England, at +44-753*811888 (fax: +44-753-811666). 
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DAVID 

FIEDLER 


Aces Wild 


I t’s another new year. Has Unix taken 
over the world yet? No, but it would 
be hard to deny that Unix users are 
in the mainstream. In fact, if you take 
industry rumors, initiatives, coali¬ 
tions, and consortia as a bellwether of im¬ 
portance, Unix has figured in most of the 
important computer announcements of the 
past year. 

MIS executives must be tearing their 
hair out when asked to determine their 
hardware and software strategy for the fu¬ 
ture, Mainframe shops are running on mi¬ 
crocomputer networks, notebook Unix 
systems aren't big news anymore, PC 
companies are building workstations, and 
workstation companies are selling their 
operating-system environments to PC 
users. 

The Real Battleground 

The Advanced Computing Environment 
(ACE) initiative announcement last spring 
confused many people, because it initially 
announced support for three main stan¬ 
dards that themselves raised questions* 
Some observers focused on the CPU angle, 
because that's considered the most im¬ 
portant tiling by many buyers, but if s only 
one part of the story. 

To summarize, ACE's chief players are 
Microsoft, Mips Computer Systems, DEC, 
Compaq Computer, and The Santa Cruz 
Operation (SCO)* The idea behind the 
ACE consortium is to develop an open 
standard for RISC computers based on 
CPU technology from Mips. You might 
think of ACE as Sun Microsystems' 
SPARC developed by committee, and in 
many ways, this is the computer indus¬ 
try's answer to SPARC. 

Although SPARC is an open-architec¬ 
ture CPU and is available from a number 
of sources other than Sun, many people 
see it as Sun's proprietary product. This 
impression was not helped by Sun's at¬ 
tempt last year to stop its resellers from 
selling SPARC compatibles. 

Thus, heavy hitters DEC and Compaq 


(plus many ACE members, including 
Sony, NEC, Acer America, and Silicon 
Graphics) arc backing Mips and its prod¬ 
ucts instead of SPARC* Sun's share of 
the market was more than three limes as 
large as Mips' in 1990, but the Mips line 
of CPUs is still one of the largest in terms 
of total workstation shipments. ACE is 
therefore betting on a company with 
proven performance, and one lhaf s not 
afraid to loosen its technology grip: Five 
other manufacturers will be making Mips 
R4000 chips. 

DEC has been in Mips' comer for years 
and has based its entire RISC line of DEC- 
stations around Mips technology, Com¬ 
paq, by throwing its support to Mips, is 


The coalition complexities 
of the ACE standard 
and Sun's new Solaris 2.0 



openly challenging Sun* 

ACE is tacitly backing another com¬ 
pany as well. By developing its standard 
around the IBM PC's ISA, ACE is ac¬ 
knowledging the hold that Intel CPUs 
have on the market* 

Hidden Agendas 

When ACE was introduced, the two soft¬ 
ware-related parts of the story were that 
ACE would have two ope rating-system 
platforms: Open Desktop from SCO and 
OS/2 3.0 from Microsoft. The twin ideas 
were that OS/2 would run on ACE RISC- 
based machines (as well as ISA PCs) and 
that Open Desktop would be ported to 
ACE RISC-based workstations (as well as 
ISA PC workstations). 

Standards have changed a bit since 
then* DEC is doing most of the Open 
Desktop operating-system development 
and porting, and Microsoft has com¬ 
pletely dropped OS/2 in favor of Win¬ 
dows New Technology (NT). And 
AT&T's Unix Software Laboratories 
has gotten into the act by coming up with 
a binary compatibility standard for Unix 
System V release 4 (SVR4) that is al¬ 
most, but not quite, completely incom¬ 
patible with the ACE standard. 

These statements require a bit more 
background. SCO has traditionally played 
more of a director’s role than that of a 
Unix porting house. It's good at putting 
pieces together, which is one reason why 
Open Desktop—based on software from 
AT&T, Locus Computing, IXI, Ingres, 
Open Software Foundation, and others— 
has been so successful. This is not to deny 
SCO’s own internal Unix kernel exper¬ 
tise. In this case, however, it seems as 
though SCO's role in the new ACE Open 
Desktop is to make sure that all the pieces 
come together correctly, and DEC'S role is 
to do the actual kernel work. 

As far as Microsoft goes, it’s true that 
OS/2 3.0 will no longer be produced (in 
deference to the well-publicized Mi¬ 
crosoft/IBM rift), but it’s also possible 
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lhal Windows NT is basically OS/2 3.0 
under a new and snazzier name. 

Meanwhile, SVR4 for the Mips CPU 
line uses the “big-endian” byte order, so 
applications for it will be incompatible 
with the “little-endian” ACE standard*— 
even though ACE and SVR4 will them¬ 
selves run just fine on any R4000-based 
computer. 

Is ACE the Place for You? 

When all is said and done, several implic¬ 
it promises shake out of the hype. One is 
that an ACE workstation could be made 
simply by plugging an ACE CPU board 
into an AT clone and rebooting with the 
ACE operating system. Another promise is 
that an ACE binary application will run 
on any ACE-compatible computer un¬ 
changed (now, where have we heard this 
before?). I'd like to see both these things 
happen before l bet my data-processing 
budget on ACE. 

There are also a few problems. The 
most-advanced Mips CPU at the time of 
the announcement was the R3000. which 
didn’t comply with the specifications de¬ 
signed by ACE, The 64-bit R4000 chip, 
announced last fall, does meet the ACE 


A 

X Applications for 
SVR4 for the Mips 
CPU will be 
incompatible with 
the ACE standard. 



specifications, but delays caused many 
systems designers to work with the R300Q 
instead. 

If Windows NT dominates the market 
for high-end PC operating systems as Mi¬ 
crosoft hopes it will, it could put the brakes 
on the acceptance of Unix, just as peo¬ 
ple are starting to get used to the idea. But 
lo do this, Microsoft will have to dupli¬ 
cate the success of Windows 3*0 and MS- 
DOS 5*0, which were mature products with 


a large amount of market acceptance when 
they were released* Windows NT breaks 
new technical ground and represents an 
entirely new direction for Microsoft's 
marketing skills. 

By supporting Windows NT and Open 
Desktop Unix on the PC and RISC plat¬ 
forms* ACE is hedging its bets. When real 
products are introduced, Open Desktop 
will have the advantage of several revi¬ 
sions and years of marketing. It will be an 
interesting battle, particularly because Mi¬ 
crosoft can’t lose: It owns a piece of SCO. 

What About Sun? 

The Sun empire struck back by announc¬ 
ing its Solaris 2.0 product for SPARC and 
Intel 386/486 architectures. In one bold 
move. Sun has postulated a world where it 
might use its name and quality recogni¬ 
tion to become the leader in PC Unix 
software, 

Solaris includes not only SunOS 5.0 
(based on S VR4), but also Open Windows 
(a development system). Open Look (the 
GUI), DeskSet (some basic applications), 
and the OPENelwork utility services* It’s 
almost a Sun version of Open Desktop in 
a box at a competitive price (although, like 



High Performance 
Multimegabyte Disk Emulators 


NEW MODELS / LOWER PRICES 

• Floppy Drive and multimegabyte 
emulators for ISA bus computers 

• 180K to 14 MB capacities 

• EPROM, Flash or SRAM technologies 

• Autobooting, Single or Dual disk 
emulation under PC or MS DOS 

• List prices from $195 

CURTIS, INC. 

2837 No. Fairview Ave. ■ St. Paul, WIN 55113 
612/631-9512 FAX 612/631-9500 

PC DOS is a trademark of IBM, MS DOS is a trademark ol Microseolt 


A Message To 
Our Subscribers 


F rom time to time we make the BYTE subscriber 
ust available to other companies who wish to 
send our subscribers material about their 
products. We take great care to screen these 
companies, choosing only those who are reputable, 
and whose products, services or information we feel 
would be of interest to you. Direct mail is an 
efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled 
use of our mailing list, and look forward to finding 
information of interest to them in the mail* Used are 
our subscribers' names and addresses only (no other 
information we may have is ever given). 


While we believe the distribution of this information 
is of benefit to our subscribers, we firmly respect the 
wishes of any subscriber who does not want to 
receive such promotional literature* Should you 
wish to restrict the use of your name, simply send 
your request to the following address. 


EVTE 


Magazine 


Attn: Subscriber Service 
RO* Box 555 
Hightstown, NJ 08520 
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ORDER YOURS NOW! 


Put more power in your PC 


Plug MKS Tbolkit into any DOS or OS/2 
PC and you’ll unleash more power and 
flexibility than you ever believed your 
hardware could handle. You’ll find that 
MKS Tbolkit is the essential piece of 
DOS or OS /2 software after the operat¬ 
ing system itself. 

Advanced programming tools 

once available only on UNIX™ systems 
are packed into MKS Tbolkit for DOS 
or OS/2 - more than 150 of them, 
including utilities for: • prototyping 

• advanced command language 

• command editing and history 


• file processing * text manipulation 

• compression • archiving • editing. 

And MKS Tbolkit is easy to use, 
with on-line manual pages, lots of 
examples and quality documentation 
for both novices and experienced users. 


It’s not 

powerful hardware - 
it’s powerful 
software that 
makes it possible. 


You'ff be able to get the job done 
effortlessly too, wherever you’re work¬ 
ing. For laptop owners, our installa¬ 
tion procedure lets you load only the 
utilities you want. Fbr developers 
working on a UNIX system and a PC, 
we’ve made it easy to copy files 
across systems. And MKS Tbolkit 
tracks the POSIX.2 standard, a plus 
for developers in open systems en¬ 
vironments. Networks are perfect for 
MKS Tbolkit too. 

Plug in MKS Tbolkit and soar beyond 
your hardware. 



SEUniForum 

CORPORATE SPONSOR 

See us at UniForum 
January 22-24, 1992 
San Francisco 
Booth #3425 


Price: DOS $249, OS/2 
$349, DOS & OS/2 $399, 
Upgrade $69 (DOS only). 
Call for LAN and site license 
prices. 



Tb order, call MKS at 
1-800-265-2797 (continental U,S. only) 
or (519) 884-2251; Fhx (519) 884-8861 

30-day money-back guarantee. 
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35 King Street North 
Waterloo, Ontario 
Canada- N2J 2W9 


MKS and MKS Toolkit are trademarks of Mortice Knm Sysiems Inn. 
UNIX is a registered trademark at Unix System tatsoratooes, inc 
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Solaris for the SPARC, Solaris for the 
386/486 will probably be delivered on CD- 
ROM, which also saves a heck of a lot of 
money on documentation). 

If this weren't bad enough news for 
SCO, if s likely (as this column goes to 
press) that Sun will buy Interactive Sys¬ 
tems, SCO’s archrival. Sun will thereby 
get a great deal of PC Unix and network¬ 
ing expertise in one package. 

Sun is also hedging its bets, because the 
creation of its SunSoft subsidiary and an 


A New Generation of Portable Tape 
Backup Systems 

The Parallel Stream (I supports all 
IBM compatible computers that 
utilize the MS/PC-DOS operating 
system. The Parallel Stream II has a 
data backup rate of up to 5MB per 
minute through the printer pan. up 
to 115.2 K Baud through the serial 
port and 6MB- 12MB through the 
SCSI Port, The Parallel Stream 11 
was designed with ease of use in 
mind as well as security by offering 
such features as a Dataset Library 
and Password Protection. 


Intel port of SunOS mean that it can at 
least pay some bills by selling software, 
even if SPARC sales drop. After all. Sun 
has been a leader in developing applica¬ 
tions software, so what would happen if 
it was suddenly in a position to sell appli¬ 
cations directly to millions of power PC 
users? 

The bottom line lor users will be bet¬ 
ter, faster, and less expensive computers 
capable of running the new graphical Unix 
systems. That's good news. The final chap- 


A New Direction in Data Protection 

The Parallel Stream His ideal for 
all your backup needs because it 
requires no controller boards 
installed in your computer, no 
jumpers or switch settings to 
change, no DMA channels to select 
and no complicated setup proce¬ 
dure. So whether you’re backing 
up a Novell Network or a Notebook 
PC, Parallel Stream II is the answer. 
Watch for upcoming versions that 
will support: Banyan, 3 COM, 
UNIX/Xenix, MS-Windows 3.0 
and Apple Macintosh. 


ter on ACE will be written when the con¬ 
sortium delivers its hardware and software, 
and it’s a bit early to commit to that plat¬ 
form. If nothing else, ACE and Solaris 
prove that there’s some life in ISA yet. 

Some People Really Know Zip 

There are several different, and incom¬ 
patible, standards for compressing and 
archiving files. These include Pack, Com¬ 
press, Arc, Zoo, and Zip. Some programs 
(e.g., the public domain Arc utility I’ve 
been using for Unix) are capable of dealing 
with DOS .ARC files. But in general, folks 
who use both Unix and DOS keep their 
files separate. 

For those of us who use DOS in con¬ 
junction with Unix (e.g., on VP/ix or Open 
Desktop), it’s convenient to use one tool 
that does the job well. Pve been working 
with Uni-Zip from Precise Electronics for 
a few months, and it gives 3S6^based Unix 
users all the capabilities of PKZip from 
PKWare, including complete tile compat¬ 
ibility. 

Uni-Zip keeps PKZip’s syntax and file 
structure, and it gives you a 32-bit cyclic 
redundancy check missing in many Unix 
archive and compression programs. If 
you’re not familiar with PKZip, it (and 
Uni-Zip) lets you work with directory 
trees, attach comments to files, and up¬ 
date and “freshen” specific files without 
disturbing the archive as a whole. 

My tests showed that Uni-Zip produced 
a tighter compression than either Com¬ 
press or Arc, although it was slower than 
Compress. What I like about Uni-Zip, and 
archive programs in general over com¬ 
pression programs, is the ability to store 
lots of files into one hut being able to pull 
them out separately later ■ 


David Fiedler has been a consultant and 
writer on Unix topics for over a decade 
and has started several Unix publications. 
His company. Info Pro Systems, produces 
corporate image and marketing videos for 
high-tech firms. You can reach him on BIX 
as “fiedlerd* 

Your questions and comments are wel¬ 
come . Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane* Pete rhorough, NH 03458. 
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Uni-Zip _______ $149 

Precise Electronics 
31 Englewood Ave, 

Brookline, MA 02146 

(617)566-6867 
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1-800-950-9327 


One Apple Hill * Natick, MA 01760 
Telephone: 508-655-8287 • Fax: 508-655^1066 


PROTECT YOURSELF FROM DATA LOSS 


PARALLEL STREAM II 



PORTABLE 


TAPE BACKUP 


SYSTEM THAT 


NEEDS NO 


CONTROLLER 


BOARDS 
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hen you need business information, why not get the total story— any 
time— instantly. That’s the advantage of the McGraw-Hill Publications Onune 
database. 

Now, count on immediate access to every original article, word for word, exactly as 
it appeared (except for graphics) in the leading McGraw-Hill magazines and 
newsletters serving the needs of today’s business, worldwide. 

Only McGraw-Hill, the world’s foremost business information publisher, can deliver 
it all so completely. Companies, people, products, whatever the topic—here's the 
unequaled connection to the full story in seconds. Call for total recall today. For the 1991 
list of our publications online, contact Andrea Broadbent at (609) 426-5523. 

Or Fax to (609) 426-7352. Or send us the coupon. 


• Business Week 

• Aviation Week & Space Technology 

• Biotechnology Newswatch 

• Byte 

• Chemical Engineering 

• Data Communications 


• Engineering News-Record 

• Lan Times 

• Nucleonics Week 

• Platt’s Oilgram News 

• Physician & Sportsmedicine 

• Postgraduate Medicine 
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Coming Soon: 
Faster LANs 


N etworking is so complex and per¬ 
vasive that it just doesn't make 
sense to compile a list of signifi¬ 
cant events that happened in 1991, 
or to predict the major events that 
might occur this year. My memory of 1991 
is probably different from yours, and my 
list of 1992 predictions would likely em¬ 
barrass me at the end of this year. 

Instead, here's an in-depth look at two 
network-related technical innovations 
currently on drawing boards and in engi¬ 
neering labs that you'll see this year. The 
first, Novell’s packet-burst technology, is 
significant if you're interested in LAN per¬ 
formance. This includes most of us. The 
second, IBM's 100-Mbps Token Ring, is 
also performance related, but it will have a 
significant effect on PC networking in gen¬ 
eral—especially if it's priced right. 

Packet Burst 

Novell already had the packet-burst en¬ 
hancement working fairly well in its labs at 
press time. In fact, by the time you read 
this, you may already have seen an an¬ 
nouncement of what Novell calls packet 
burst for NetWare. 

Packet burst is a funny name for a tech¬ 
nique that was added to the Kermit and 
XMODEM file transfer protocols a long 
time ago, and it forms the basis for the 
ZMQDEM protocol. Packet burst involves 
sending file material to or from the file 
server in a long stream of packets, without 
requiring the workstation to issue a request 
for each small section of a file. 

Before packet burst, an application (or 
COMMAND.COM, if the workstation is 
in the process of loading the executable 
file) might issue a request to DOS to read 
a large part of a file thal resides on the file 
server. As an example, T11 use a request for 
a 64-KB chunk. 

The NetWare shell, NETx.COM, in¬ 
tercepts the file-read operation; DOS nev¬ 
er sees it. Assuming that your network 
uses 512-byte packets (common on Net¬ 
Ware LANs), NETx and the server ex¬ 


change 128 pairs of message packets to 
accomplish the 64-KB read 

The workstation requests the first 512- 
byte packet; the server sends back a re¬ 
sponse containing the first 512 bytes of 
the file. At the workstation, NETx puts 
this first response at the start of the appli¬ 
cation I/O buffer and then makes anoth¬ 
er request of the file server for the next 
part of the file. 

When it receives the response, NETx 
appends this next 512-byte part of the file 
to the previous material in the application 
I/O buffer and requests the next portion. 
This dialogue goes on until NETx on the 
workstation and the file server satisfy the 
entire 64-KB file-read operation. 

If your LAN uses packets larger than 

Two upcoming products 
from IBM and Novell could 
have a big impact in 1992 



512 bytes, the network generates fewer 
than 128 pairs of requesl/response packets. 
But it's still quite a lengthy process— 
especially if one workstation's re¬ 
quests/responses are interleaved on the 
network with similar traffic to and from 
several other workstations. The turnaround 
time for a workstation to issue the next 
request and get thal request onto the LAN 
is substantial. 

With packet burst, NETx makes a re¬ 
quest for the entire 64-KB file as one mes¬ 
sage packet. The file server sends back a 
stream, or burst, of packets containing 
sections of the file material, NETx copies 
the message contents into the application 
I/O buffer, one after the other, as they're 
received. NETx and the server then ac¬ 
count for what's been transmitted, and 
NETx can restart the data stream at any 
point to handle missed packets. 

When packet bursl is available, you'll 
merely have to install and load a new Net¬ 
Ware loadable module on your NetWare 
3.11 file server and begin using a new ver¬ 
sion of NETx.COM. it was still unclear 
at press lime if Novell will charge extra 
for packet burst. 

Another term for packet burst is sliding 
windows . This term suggests several suc¬ 
cessive windows of activity, where each 
window consists of a response packet. In¬ 
stead of acknowledging each packet as it 
arrives, the workstation acknowledges the 
entire group of packets with one "‘thanks, 
I got all the packets 1 ' message. Packet burst 
gets the same job done with fewer packets 
flying around on the network. 

There's one problem witli packet burst, 
though, and it’s the reason why you have 
not seen this technology before now. Say 
I have a slow, archaic iBM XT, and you 
have a powerful, fast PS/2 Model 95. We 
use the same device drivers, the same 
IPX.COM, and the same NETx.COM. 
Your Model 95 initiates a read request 
for a large file on the file server. My XT 
reads a 2-KB record from a database file 
located on the same server. Your request 


ILLUSTRATION; HOGER BOEHM © W92 


JANUARY 1992 -BYTE 333 




HANDS ON/NETWORKS 


gets to the file server first. Mine arrives a 
millisecond later. How should the file 
server behave to keep us both happy? 
There are many different answers to this 
question, and Novell’s software engineers 
are trying to pick an answer that is fair 
and that imposes the least workload on 
the file server and Lhe workstation. 

It will be interesting to see what the pro¬ 
duction version of packet burst looks like 
and how much of a performance im¬ 
provement you will see from it. I'm vi¬ 
tally interested in LAN performance: 1 
can’t wait to try out Novell’s packet burst 
scheme. 

Token Ring Turns 100 

IBM invests more money in R&D than 
many companies earn in total revenue. 
However. IBM announces new products 
only after it talks to its customers and dis¬ 
covers a “business need" (and, I expect, 
after thorough testing). There’s a business 
need for 100-Mbps Token Ring LANs, 
and IBM is getting ready to respond. 

in 1985, IBM and Texas Instruments 
codeveloped and released the 4-Mbps To¬ 
ken Ring. IBM could have endorsed Eth¬ 
ernet, but the 1BM/TI network designers 



business need for 
100-Mbps Token Ring 
LANs, and IBM 
is getting ready 
to respond. 



determined that Token Ring had certain 
reliability and speed advantages over 
Ethernet, especially on large LANs. Ether¬ 
net advocates have disputed this design 
decision for years, yet Token Ring re¬ 
mains the IBM standard for connecting 
PCs, AS/4O0S, RISC System/6000s, and 
mainframes, 

IBM recognizes the need to connect its 


hardware with non-IBM, Ethernet-based 
LANs. Thus, IBM supports its own fla¬ 
vor of Ethernet, called Ether AND. But it 
will be a long time before you can use 
Ethernet to connect PCs, AS/4Q0s, RISC 
System/6000s, and mainframes. 

A few years ago, IBM released its 16- 
Mbps Token Ring product, with the op¬ 
tional Early Token Release feature, ETR 
reduces latency time by releasing the token 
before the previous data frame has fin¬ 
ished circulating through the LAN (see 
the text box “ETR Explained” on page 336 
for details). ETR becomes a significant 
factor when packet sizes average 50 to 100 
bytes and when network traffic levels are 
less than 80 percent (most are). 

IBM will soon release a 100-Mbps To¬ 
ken Ring product with an enhanced ETR 
feature. The company will emphasize the 
use of 100-Mbps Token Ring as a con¬ 
nective backbone between mainframes and 
PC LANs, but many buyers will use it as 
iheir primary LAN medium for applica¬ 
tions where performance is critical IBM 
will announce faster-processing Token 
Ring adapter cards, with more on-board 
RAM and perhaps even an on-board CPU 
chip, at the same time that it announces 




* Any combination of serial or parallel ports 

* Easy setection of peri pherals 

* User-expandable memory up to 4 megabytes 

* Simultaneous access to all devices 

* Rated fastest switch 1 by PC Magazine 

* Advanced features include job queue, port 
contention, data collection, job 

control menu, initialization strings, 
popup menus, and many more 
* Complete technical support; 
one-year warranty 


The Low-Cost LAN Alternative 
With our MasterNet software, the 
Master Switch provides many convenient 
LAN functions, such as E-mail, file transfer, 
and directory access. 


#lROSE 

ELECTRONICS 


(800) 333-9343 

FAX (713) 933-0044 * 1713) 933-7673 
P.O. Box 742571 * Houston, Texas 77 274 

Call for complete information and our 
catalog of Switching and Sharing Solutions, 
Dealer inquiries welcome. 


Give Us Your Toughest Peripheral 
Shoring Problem 


or yonr simplest! Master Switch intelligent data switch from Rose Electronics, can bundle it 
T))e Master Suitch series is so versatile and sophisticated peripheral sharing becomes easy , 


Anyone who appreciates ease-ofoperatfon and 
technologically-advanced capabilities knows the 
Master Switch is die right choice...for 
sharing printers, plotters, modems, and 
any device widi a serial or parallel port 
Here’s why: 


Designed and manufactured in the USA. Field-proven 
in thousands of applications, The Master Switch 
answers any peripheral sharing challenge, Choose the 
intelligent data switch that handles your most 
complex needs, yet is easy to set up and operate.... 
choose Master Switch. 
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SmartCache Plus: the grow-as-you-go 
approach to SCSI controllers 


START WITH THE BEST... 

DPT s entry level SmartCache Plus board offers 
unrivaled price/performance for singfe-user 
systems, ft features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. SmartDriver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPT's award-winning caching technology in 
a plug-in module! Move up to disk caching 
speed without investing in a new controller. With 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


HOW ABOUT DISK MIRRORING? 

DPT’s SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing ail data to a second "mirrored” drive, No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 

PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DPT’s 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-plus users! 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
upgradabillty make SmartCache Plus the 
only SCSI controller you’ll ever need. Fdr 
details, contact Distributed Processing 
Technology, 140 Candace Drive, Mait¬ 
land, FL 32751. Phone (407) 830-5522; 
FAX (407)260-5366 


£ DPT 

Circle 55 orr Inquiry Cord (RESELLERS: 56). 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Idea! for medium-sized networks or 
multiuser systems. 




Announcing the 

EVTE 


EURO^DECK 


The First Computer Postcard 
Deck Targeting the Exploding 
European Market!!! 

By the end of 1992, the European 
Community will be a $14 trillion 
market. In fact, behind the US, it's 
the largest microcomputer market in 
the world! 

If you are a BYTE subscriber in 
Europe, watch for the new 
EURODECK coming to you soon! 


The BYTE EURODECK contains a 
selection of state-of-the-art 
products important to you 



a unique direct mail approach 
to increasing sales in this fast- 
paced computer market. 


Circulation of the BYTE Eurodeck is 
targeted to 50,000 computer buyers 
in over 20 countries in Western 
Europe. Take full advantage of the 
benefits of the upcoming unification 
of Europe in 1992! For information 
on the next BYTE EURODECK, 

call Jim Bail today at 

603-924-2533! 

Companies outside of North America, please 
contact your local representative. 
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ETR Explained 


E arly Token Release is easily mis¬ 
understood; Token Ring LANs 
are in themselves a fairly com¬ 
plex subject. On a momentarily 
idle Token Ring LAN, workstations 
circulate a token. The LAN becomes 
busy (Le,, carries information) when a 
workstation gets a token and turns it 
into a data frame, targeted almost cer¬ 
tainly at the tile server (or targeted back 
at a file-needy workstation if origi¬ 
nated by a server that is answering a 
file I/O request). The data frame, after 
receipt by its target node, continues its 
circulation of the LAN until it reaches 
its source node. The source node turns 
the data frame back into a token that 
circulates until a downstream node 
needs it. So far, so good. These are just 
standard Token Ring concepts. 

A workstation needs to send only a 
few bytes to tell the file server it needs 
some part of a file. If the signal has to 
go into and out of many workstations to 
circulate the ring, and if the data frame 


is small, latency occurs. This is the un¬ 
productive delay that occurs while die 
source node waits to get its data frame 
returned to it by its upstream neighbor. 

After releasing the data frame, the 
source node appends idle characters 
onto the LAN until the data frame has 
circulated through the entire LAN and 
arrives back at the source node. The 
typical latency of a 4-Mbps Token Ring 
is about 50 to JIX) idle characters. On a 
16-Mbps ring, latency can reach 400 
or more bytes worth of LAN time. 

With ETR, the originating worksta¬ 
tion transmits a new token immediate¬ 
ly after sending its data frame. Down¬ 
stream nodes pass along the data feme 
and then receive an opportunity to 
transmit data themselves—the new to¬ 
ken, If you had a Token Ring micro¬ 
scope, you'd see tokens and other data 
frames chasing the data frame, instead 
of a long trail of idle characters. And 
you’d know that your LAN is using 
ETR to keep itself productively busy. 


100-Mbps Token Ring. 

What sort of enhancements will IBM 
make to ETR? One of the original con¬ 
cepts embodied in Token Ring was a pre¬ 
emptive prioritization scheme involving 
priority bits and reservation bits in each 
token, or frame. ETR destroyed this 
scheme. Each new token created during 
ETR carries the priority and reservation 
bits of its predecessor token. A worksta¬ 
tion that tries to reserve the use of the ring 
by setting the reservation bits in the current 
data frame will he too late; the new token 
will already have been sent out onto the 
LAN, and it might be claimed by another 
node before the reserving workstation can 
grab it. 

IBM will use a prioritization scheme in 
its 100-Mbps Token Ring product that is 
similar to the one specified in the Fiber 
Distributed Data Interface, Each device 
on the ring will he classified as asyn¬ 
chronous (i.e., devices that are not rigid 
about the time intervals that occur be¬ 
tween network accesses) or synchronous 
(i.e., devices that have stringent liming 
requirements regarding their accesses to 
the network). 


As you’d expect, a mainframe on a To- 
ken Ring will get a higher priority in this 
scheme. What other nodes will you des¬ 
ignate as needing priority access to the 
LAN? Two come to mind instantly: file 
servers and database servers. 

I’m tempted to speculate about “OS/2 
NetWare,' 1 ' “RISC System/6000 Net¬ 
Ware/* and the future fate of Microsoft 
LAN Manager, but I’m out of space. Look 
for more on those products in the coming 
months. 

Next month, Bruce Shatzman and Jeff 
Lubeck examine LAN Manager 2.1's abil¬ 
ity to coexist with NetWare, and they de¬ 
scribe a few tricks for successfully inte¬ 
grating LAN Manager servers in a NetWare 
environment, m 


Barry Nance is a consulting editor for 
BYTE. He manages a 70-node NetWare 
LAN. He is the editor of the IBM Ex¬ 
change and moderator of the Ians confer¬ 
ence on BIX , where you can reach hint as 
“ barryn. ” 

Your questions and comments are wel¬ 
come. Write to: Editor BYTE, One Phoe¬ 
nix Mill Lane t Peterborough, NH 03458. 
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To get the most out of C++, 
get the C++ with the most in it 




Now there’s a better way to take full 
pgocBA MMiNo ^vantage of the power of C++. 


Class Derivation Trees 



LPT C ++ has iill the 

features and tools you need to quickly produce robust and 

efficient C+ + applications. 

Most complete 
implementation 

1PIC ++ , a true 32-bit 
compiler, is a complete imple¬ 
mentation of Dye Annotated 
C++Reference Manual specs. 

Which means you get multiple 
inheritance, nested types, 
protected derivations, and 
more—with no “sorry, not 
implemented” messages. 

Most compatibility 

LPI C +t offers compatibility 
with cfront 1.2,2,0, and 2.1, ANSI C, and Classic (KM) C. 

Use existing C code and convert to C++ as your experience 
grows, or build new applications in C++. Our compiler does it all. 
Most efficient native code 

Liant’s new optimizer and back-end technology produce 
object aide that’s among the best in the industry. Optimizations 

Liiiainit 


I jam logo type. LPI CP* mid Code Watch are trademarks of Liam Software Corp, 
Other trademarks belong to their respective companies. Copyright © 1991 
by Uanl Software Limited, 2 Caxton SL, St. James Park, London SW1H OQL, 
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List ol Classes 

Class browsing using LPI C" and CodeWatch debugger. 


include function inlining, loop induction, temporary object 
elimination, global subexpression elimination, and much more. 
Most powerful source-level debugger 

CodeWatch, our source-level debugger, comes bundled with 
LPI C ++ and provides an 
X/Motif windows interface. 
CfxleWalch lielps you find 
bug? quickly with such 
sophisticated features as full 
C++ expression evaluation, 
class object evaluation, class 
browsing, and easy handling 
of overloaded functions. 

So get the most out of 
your C++. Cai l today to order, 
or for more information. 

+44 ( 0)71 799 2434 


Byte Offset Information 


Liant is live world’s leading supplier of open systems 
programming took, languages, and libraries. Call for your free 

Liant product catalogue. „ , , . 

! n Supported systems: 

i386, i486 SVR3 
1386, i486 SVR4 
SPARC SunOS 


30 DAY MONEY BACK GUARANTEE 




















































386 DEVELOPMENT 

LIST Price PS Price 
2361 DOS Extender $ 495 $459 

386jDOS Extender 495 479 

F77-EM32 4- OS/386 1390 1149 

High C 386/486 2.3 995 939 

NDP Fortran 386 895 829 

SVS C3/ANSI C Comp. 1195 325 

WATCOM C8.5 386 795 639 

Zortech C++ Dev. 700 629 


ASSEMBLY 

MSMASM 150 105 

Spontaneous Assembly 199 159 


C LANGUAGE COMPILERS 


Instant C 
QuickC 

Microsoft C 6.0 
TopSpeed C Prof 
Watcom C 8.5 


495 479 
99 69 

495 349 
297 129 
495 439 


CASE & PRQTOTYPER S 


Demo II V3.0 
EasyCase Plus 
G-Base Professional 
Instant Replay Prof. 
Layout 

Show Partner F/X 


249 239 
495 449 
799 699 
595 575 
300 239 
395 295 

COMMUNICATIONS 

ADD-ONS 

Blast PC Plus 295 245 

C Asynch Manager 3.0 109 139 

Essential COMM 329 249 

Green leaf Comm Library 359 329 
Procomm Plus 119 99 

GuickGomm 149 129 


DBMS 

CLARION Prof. Dev,V2.1 845 

475 

Clipper 5.0 

795 

570 

dBASE IV 

795 

549 

FoxPro 2.0 

795 

499 

Paradox V3.5 

795 

555 

RBASE 3.1 

795 

645 


DBMS CODE GENERATORS 

Data Bos s 695 649 

Genifer 395 289 

PrO’C w/Workbench 795 735 

U12 Developers Release 595 449 


EZ- Install 

by Software Factory 

Produces professional, comprehensive 
installation routines for applications or 
software producls 1hrough Installation 
Aid, a menu-driven facility that quickly 
steps the developer through installation 
options, generates the installation 
configuration, then creates distribution 
ds&kfs). C hecks/mod ifies user's 
CONFIG.SYS, AUTOEXEC.BAT. 
Windows,INf files, system environment, 
etc. Also includes compression utility, 
file splitting utility, and screen builder. 
Reduces development time, ensures 
correct installation, reduces support 
calls. Source included/no royalties. 
Available for DOS and OS/2. 

LIST: $249 PS Price: $22# 
FastFoxts 1119-001 


DBMS TOOLS & 
LIBRARIES 


Artful Two 

300 

289 

Accsys for dBASE 

395 

349 

CLEAR + for dBASE 

200 

179 

CodeBase 4 

295 

269 

CodeBase++ 

295 

269 

Comet Multiport 

169 

149 

Comm Tools for Clipper 

299 

269 

C Works 

698 

649 

dBX/dBport w/souroe 

1000 

895 

dGE 4.1 

295 

279 

dSalvage Professional 

200 

195 

Essential B-tree 

199 

149 

Faircom c-tree Plus 

595 

495 

FLIPPER Graphics Lib. 

295 

279 

FUNCky.UB 

249 

239 

Net Ub 

299 

269 

Novell BTrieve 

595 

479 

Pro Clip 

195 

1S5 

Ft&R for dBASE & Comp 

. 249 

229 

R&R Code Generator 

199 

159 

Seri mage 

149 

139 


WATCOM C/386 

by WATCOM 


Develop and debug 32-bit 
applications for extended DOS 
and Windows. Includes royalty- 
free 32-bit DOS extender, true 32- 
bit Windows GUI Application Kit. 
our fast, tight, and reliable 32-bit 
Code Optimizer, licensed 
Microsoft Windows SDK 
Components, an interactive 
Source-Level Debugger, an 
Execution Profiler and More! 


LIST: $995 PS Price; $7*5 


FastFoxts J044-020 


’s Shop 


1 N O O W S 

by Sofdesign International 

ProVIstomWindows is a true virtual-paged, modeless, event-driven 
windowing environment. The windowing kernel, written in 109% 
assembler for speed. Is complemented by an easy-to-use programming 
interface. This upper-level interface handles all windowing details, 
letting developer concentrate on the application. 

Provision:Windows transparently supports overlapping windows, with 
automatic mouse support, and are movable, scrollable, sizable, and 
iconizable. All Clipper screen output is automatically directed to the 
windows and input controls such as radiobuttons, checkboxes, and 
pushbuttons makes a simple to design user interface, 

LIST: $199 PS Price: $195 

FastFoxts 4227-010 


SVS C3 ANSI C, Pascal, or 
FORTRAN-77 

by Silicon Valley Software 
Only from the Programmer's Shopf 
ANSI compliant, optimizing, 32-bit 
compilers; DPMI-compliant, 
royalty-free DOS extender; source 
level debugger; utilities. Supports 
M fiat model" code. Linker, librarian, 
make, 1387 emulation, W31/4167 
support. Interoperable languages! 

LIST PS Price 

ANSIC $1195 $325 

Pascal $11.95 S325 

FORTRAN $1495 $395 

FastFoxts 1953-048 (C), 1958-049 
(FORTRAN), 19584)50 (Pascal) 


PC-lint5.0 

by Gimpel Software 

PC-lint 5.0 ts the leading C diagnostic 
facility for finding bugs, glitches and 
inconsistencies 1 hat your C corrpi ter, 
working on one module at a time, will 
mfes. PC-llnl with over 4D0 messages 
and 100 options is extraordinarily 
powerful and fully customizable. New 
features include a flow-control analysis 
to catch possibly uninitialized variables 
and programmer-conf reliable 
typedef--based strong type checking. 
Contains special checks for Windows 
debugging. Supports full K$R and ANSI 
C standards, and is the perfect add-on to 
your Microsoft C compiler 
LIST: $139 PS Price: SI15 

FastFoxts 53-009 


Hijaak Release 2.1 

by Inset Systems Inc. 

HUaak 2.1 is a graphics 
conversion and screen capture 
utility that translates more than 43 
graphics file formats such as 
GEM, PICT (&II, GGM, DRW, 

HPGL. PIC, DSF, PCS, MAC. TIF. 
and supports more than 25 group 
3 fax device formats. 5K pop-up 
provides capture function of both 
text and graphics screens. 

Including windows 3 0 screens. 

LIST: $199 PS Pricer $149 \ 

FastFoxts 1085-003 
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e give developers what they need 

• Tools to automate every aspect of the 
development cycle—over4,000 in all 

• FREE pre-sales technical support 



Add X Windows to Your 
Microsoft Windows PC 
with XVision 

"This X11R4 server, by Vision Ware 
Ltd,, lets you simultaneously 
display X and Microsoft Windows 
on your PC with copy and paste 
between X and DOS. 

■ You can use any X Windows 
manager, including Motif, OPEN 
LOOK or Microsoft Windows to 
manage X clients 

* Works with any X Windows system 
using TCP/IP 
- Supports 25G colors 

LIST PS Price 

XVision (Single-user) t 449 & 419 
XVision (5-uKrpacic) SlStO 11759 
FasfFaxix 16SJW 



HALO Image Fite Format 
Library by Media Cybernetics 

instant file support for your applications 
Add image file reading and writing to 
your applications with the HALO Image 
Fits Formal Library. Makes your 
application instantly compatible with 
hundreds of graphics and imaging 
products. Otters complete support for 
TIFF (Tagged Image File Formal), PCX 
[PC Paintbrush), BMP [Windows 
Bitmap), and CUT [Dr. HALO), Works 
with Borland C++, Turbo C. Turbo C++, 
and Microsoft G, 
fMDS Windows 

LIST: $249 LIST: $349 

PS Price: $199 PS Price: $279 

FastFaxts 86-073 




DEBUGGERS/ 

DISASSEMBLERS 


Dis/Doc Professional 

250 

229 

Multi scope for DOS 

179 

99 

Peri scope/E M 

295 

259 

Periscope l/OK 

495 

459 

Periscope IV 

Varies 

Sourcer 406 w/BIOS 



pre-proc. 

170 

149 

Turbo Debugger & Tools 

150 

119 

DEVELOPMENT TOOLS 

ANClear 

300 

259 

ASMFLOW Prof, 

200 

179 

Blinker 

249 

235 

dANALYST Gold 



Windows & DOS 

495 

100 

C-DOC 

189 

179 

Charge 

99 

95 

CLEAR+ forC 

200 

179 

Godan 

395 

349 

Install 

250 

219 

INSTALTT 

149 

139 

MKS Make 

149 

129 

MKS RCS 

249 

229 

PC-LInt 

139 

115 

PVCS Con fig. Builder 

250 

219 

PVCS Version Manager 

600 

530 

RTLINK Plus 

495 

419 

.RT Patch 

495 

419 

Sourcerefs Appr. Prof. 

499 

459 

The Documentor 

295 

229 

TUB 4 

100 

09 

EDITORS 



B BROWSE 

89 

79 

BRIEF 

249 

Call 

BrieFor C++ 

129 

119 

Cheetah 

145 

50 

d Brief 

129 

119 

Epsilon 

250 

229 


KEDIT 

150 

139 

PVCS Profes, Editor 

300 

249 

SPF/PC 

295 

249 

SpeedEdif 

295 

265 

Vedit + 

185 

159 

GRAPHICS 



Essential Graphics Chart 

399 

349 

GFX Graphics Library 

150 

139 

Graphic 

465 

419 

graphics-Menu 



w/ Data Entry 

249 

229 

GSS Graphics Dev't Tlkt. 

795 

699 

GX Effects 

199 

179 

w/ Source 

399 

369 

GX Text 

149 

129 

w/ Source 

299 

289 

HALO Professional 

395 

319 

MetaWINDOW/PLUS 

395 

349 

PCX Programmer's Tlkt. 

249 

229 

Quick Pi x 

495 

479 


OBJECT ORIENTED/C+-I- 


Borland C++ 

495 

379 

C++ 3,0 Dev. 

700 

629 

M++ 

295 

279 

Poet/DQS 

399 

379 

Smalltalk/V 

200 

175 

Zinc Interface Library 

200 

179 

OTHER PRODUCTS 


Alpha RPL 

595 

99 

Boo ico n 

60 

Call 

Carbon Copy 

199 

179 

CorelDRAW on CD-ROM 795 

690 

DiskDupe Pro 

179 

159 

EasyFfow 

230 

199 

Fast! 

99 

89 

FastBack Pius 

189 

159 

Flow Charting HI 

250 

199 

HEADROOM 

130 

89 

HiJaak 

199 

149 


SHOP™ 1-800-421-8006 
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ObjectVisian 2,0 
by Borland International 

ObjectVision enables non¬ 
technical professionals and 
managers to 'Visually" create 
applications. Unlike other 
application development tools, 
ObjectVI sion uses declarative 
programming techniques to quickly 
create interactive applications and 
requires no writing of code. All of 
ObjectVision is visual, not just its 
user interface. Since no 
programming is required, 
ObjectVision is the easiest way to 
create Windows applications. 

LIST: $150 PS Price: 5129 

FastFaxts 777-124 


Turbo Pascal for Windows 
by Borland International 

Turbo Pascal for Windows is 
designed exclusively for Windows 
programming, and everything you 
need is Included, Turbo Pascal for 
Windows Includes Borland's new 
ObjectWindows application frame¬ 
work FREE, So now you can 
develop Windows applications fast 
because they automatically inherit 
code for windows, menus, dialogs, 
controls, and more. You don't 
need the Microsoft Windows 
Software Development Kit (SDK). 

LIST: $250 PS Price: S1S9 

FastFaxts 777*130 






















And MORE!... 



The PKWARE Data 
Compression Library 

by PKWARE 

The PKWARE Data Compression Library 
allows software developers to add data 
compression technology to applications. 
The application program controls all data 
I/O. allowing data lo be confessed or 
extracted to any device or area of 
memory. Only 35K of memory b needed 
to compress data, and only 12K is 
needed to extract data 


Compatible with MSG, BC++. TC. 
TP 6.0, Clipper, Basic 4.5,7.1, ASM, 


LIST: $295 PS Price: $275 
FastFaxts 3043411 



WordPerfect 

by WordPerfect 

WordPerfect gives you text/ 
graphics integration, tables, 
pult-down menus, mouse 
support, equation editor, 
spreadsheet links, labels, mail 
merge, context-sensitive help, 
spell checker/thesaurus, 
macros, dictionary-based 
hyphenation - plus toll-free 
support. 

LIST: S495 PS Price: $299 

FastFaxls 1933414 


CorelDRAW on CD-ROM 

by Corel Systems Corporation 



CorelDRAW is the world s finest graphics program. To date if has won 40 
rntsrnalional awards lor its incredible type control, superb drawing power, slumping 
special effects, and eased use. Now you can experience the full features of 
CorelDRAW 2,61 and much, much more with CorelDRAW on CD-ROM. Over 10,000 
clipart images and symbols and 200 fonts are yours on a single disk, at a fraction of 
the cost. Catch the Corel CD-ROM wave today I 

UST; $795 FastFaxls 200340$ PS Prioe: 5690 


LapLInk III 

150 

129 

Link & Locate ++ - Ext, 

479 

399 

Mace Utilities 

149 

99 

Norton Anti-Virus 

129 

119 

Norton Utilities 6.0 

179 

149 

pcANYWHERE IV 

179 

159 

PC Tools Deluxe 7.1 

179 

149 

PC-KWIK Power Pak 

130 

119 

Pre Cursor 

96 

09 

Remore2 

195 

139 

SpinRite 11 

89 

89 

System Sleuth Pro 

149 

@9 

Tame 

49 

49 

Turbo EMS 

100 

89 

PASCAL 



Meta Ware Prof. Pascal 

495 

439 

Microsoft Pascal 

300 

199 

Quick Pascal 

99 

69 

Pascal ASYNCH Mgr, 

175 

159 

Turbo Pascal 6,0 

159 

107 

Turbo Professional 

150 

109 

TEXT SCREEN ADD-ONS 

C Worthy w/Forms 

449 

379 

Green leaf Data Windows 

395 

339 

HI-SCREEN Pro II 

395 

319 

mewel Window System 

295 

279 

POWER SCREEN 

149 

129 

Vitamin C 

395 

369 

VC Screen - painter 

149 

139 

Vermont Views w source 

890 

819 


IJNIX/XENIX 
Interactive Systems: 

UNIX Sys. V/386 4.0: 

Complete 2795 2475 


Microport V/4 Complete 

3000 

2879 

Santa Cruz Operations: 



UNIX Operating Sys, 

595 

559 

UNIX Dev't System 

995 

895 

UHC UNIX Sys, V Rel,4 

2395 

2199 

WINDOWS & OS/2 



ACTOR 4.0 

249 

225 

ACTOR Professional 4,0 

495 

449 

BRIEF for OS/2 

249 

Call 

Case: PM {for C or C++) 

1995 

1899 

Case: W Corporate Vers 

. 995 

969 

Class Manager 

399 

379 

d B F AST/Wind ows 

550 

529 

GFA BASIC for Windows 

i 495 

275 

Graphics Server SDK 

495 

455 

Guild 

1995 

Call 

Instant Windows for Win. 

495 

439 

Knowledge Pro Windows 

549 

395 

MS Windows V3.Q 

149 

119 

MS Windows SDK V3.0 

500 

365 

Multiscope Windows Defc 

i-379 

315 

Objectrl ev e/Wl ndows 

395 

379 

ObjectVisron by Borland 

Call 

OpiL Ink/Windows 

350 

345 

OS/2 PM Toolkit 1,2 

500 

369 

Poet/Windows 

499 

469 

ProtoView 

695 

675 

QuickC for Windows 

199 

149 

Realizer 

395 

349 

Smalimik/V 

500 

399 

Time after Time 

80 

75 

ToolBook 

395 

349 

Visual BASIC 

199 

165 

WmdowsMaker Prof. 

995 

895 




InstatlBoss 

by Kedwcll Software 

Installation for program 
generator for MS-DOS based 
computers. It generates 
professional installation programs 
and procedures for your software 
application, InstaliBoss Is menu- 
driven and uses a compression 
utility, and checks Conrig.sys and 
Autoexec.bat files. Prepares 
distribution diskettes for easy 
Installation. 


LIST: $169 VS Price: $69 

FastFaxts 5277401 


OS/x86 or EDU-16 

by Ergo Computing Inc. 

DOS barrier and gel 4 
code and data by running 
Mode. Your programs will 
now use all of extended memory, both in 
DOS and in Windows. All popular 
compilers supported including Microsoft, 
Borland, Lakey, Watcom, Microway and 
Met ware. Compliant with all memory 
standards including DPMI. VCPI and 
XMS. Many graphics libraries supported 
as well. Implementation is straightfor¬ 
ward and quick due to our user-1 riendly 
API. Kit pricing and distribution licenses 
are reasonable and affordable. 


UST: $695 PS Price: $645 

FastFaxts 810403 



OPUS Make 

by Opus Software 
" OPUS Make will save you time by 
efficiently managing your library 
and program bu«ds. OPUS Make 
offers multiple directory support, 
makefile debugging, regular 
expression macros, and supports 
all major version control systems 
and object librarians. Includes a 
makefife and dependency 
generator, times tampers for source 
and object fifes, and OS/2 version, 
DOS Memory Miser allows OPUS 
Make to run fn 3K, "Without a 
doubt. OPUS Make Is the hottest 
Make Utility on the market" 

- Tom Swim, PCWorid. 
UST: $129 PS Price: $119 

FastFaxts 1675402 
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• DOS, Windows, OS/2 and UNIX tools—for every 
major language 

• FREE, comprehensive buyers guides 

• Instant, detailed product literature with FastFaxts! 



dCLIP 2.50 

by DONNAY Software Designs 

Winner of DBMS Magazine's 1991 
Readers Choice Award for Best Clipper 
Tool. A complex Turbo-like and Dot- 
PrompUslyle Interactive development 
environment for Clipper 5.01 and S87. 
With dCLIP you can develop Clipper 
applications without linking. Includes 
complete Database Management 
System and 700 tutoriaf programs. A 
library of functions (with source code) 
lets you build any dCLIP feature 
(including dot-prompt) into Clipper 
applications. 

LIST: $349 PS Price: $325 

FastF axts 1684-001 
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Bsupport® 

by Information Architects, Inc, 
G sup port is a family of products 
for Noveltis Btrieve record 
manager. Bed it displays, edits, 
and manipulates any Btrieve file. 
Sanalyze is a TSR Btrieve 
application debugger. Brun 
replaces BUTIL and includes run¬ 
time license and G source. 

Be reate builds file definitions 
easily and quickly. Toll-Free lech 
support and BBS. 

LIST: $309 PS Price: $279 

FwiFuxts 2 i00-00? 


What is FastFaxts? 

Access literature on any of our 
products via FAX machine. FREE] 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computer's instructions and 
enter your product's code number. Then await 
your instant print out of product literature. 


.RTPatch 

by Pocket Soft, Inc. 

.RTPatch allows you to 
update files or entire 
systems by sending only 
the changes between 
versions. .RTPatch 
compares the old version 
of a file (or set of files) to 
the new version, and 
creates a small patch file 
that contains just the differences. This 
patch file is then sent to the end user. The patch file is 
then used to change the end user's old version into the 
new one. 

The advantages of patching are numerous: Patches 
are typically very small and therefore use less disk 
media or BBS time. Patches are also very easy to 
create and apply, thus taking the hassle out of updating. 
Patches can also be posted on public BBS's without 
fear of theft since the patch is useless if you do not have 
an original copy of the program. Finally, patches are 
very safe. Extensive verification insures that a correct 
patch is created and applied, 

.RTPatch works on any file type in DOS, OS/2, and 
Windows, and comes with a full 45-day, no-risk, money- 
back guarantee. There are NO RUN-TIME charges or 
Royalties ol any kind. 


LIST: $495 


FastF axts 127-7013 


VS Price: $419 



THE PROGRAMMERS SHOP 

800 - 421-8006 


National Accounts 
800 - 446-1185 


<S^> 


90 Industrial Park Road, llingham, MA 02043 * Canada 800 446-3846 - Mass. 617-740-2510 * FAX: 617-749-2018 
Credit card orders processed only when product is shipped. AH prices subject to change. Inti. prices will vary. BY192 





































The REALIZER Challenge 



19 9 1 

-FINALIST- 
PC Magazine Award 
for Technical Excellence 


DEVELOPMENT TOOLS 

Realizer 

Within Technologies 


||||| Within Technologies 


TM 


REALIZER 

REALIZER was presented with the B) 
Magazin e/J nf erf ace Group "Best Root 
Exhibitor' Award at the Spring 199! 
Comdex/Windows World show , promp 
BYTE editor Jetty 
Pan me lie, in h is 
September 1991 
column, to write then 
REALIZER looked to 
he a better program... 
certainly easier to use 
... than Visual Basic. u 



“ .. Visual Basic may have legitimized 
the idea of using B ASIC for Windows 
development, but Within’s Realizer has met 
the competition under combat conditions 
and demonstrated the versatility and robust¬ 
ness demanded by corporate developers.” 

- Peter Coffee. PC Week 

September 9, 1991 

“ . . You've heard of Microsoft's 
Visual Basic, but a much more powerful 
environment you should try is 
Within Technologies' Realizer ...” 

- Brian Livingston, InfoWorld 

October 14, 1991 

“ .. a Windows programming break¬ 
through ...” 

- Kaure Christian, PC Magazine 

October 15, 1991 

“ .. no other Windows BASIC can match it 
for power and breadth of features ...” 

- Paul Bonner, PC Computing 

October 1991 

“ , . light years ahead of Visual Basic in 
terms of compatibility and porting your old 
BASIC application.” 

- Don Crabb. InfoWorld 

October 21. 1991 


REALIZER FEATURES 

* Structured superset of BASIC, 

* Fast, full-lealuretl integrated development environment 
with sophisticated debugging tools. 

* Creates EXE Hies with no royalties or runtime charges. 

* Automatically creates a Windows installation disk for an 
application. 

« Programmable Application Tools™ such as spreadsheet 
charts* animation, tent editors, graphics tablets, scheduler 
and form*. 

* Visual form design with automatic code generation. 

* Access functions from languages such as C and Pascal Vi; 
Dynamic Link Libraries. 

* Full support for Dynamic Data Exchange (DDE) and sen. 
communications, 

* Powerful features such as custom controls and automatic 
array processing. 

* Interactive tutorial, sample code, and full featured sample 
applications, 

* Many advanced features such as MDL high level priming 
and the ability to read and write a wide range of text and 
binary file formats such as Lotus t-2-3 and Excel. 

* Extensive context-sensitive online help. 


SPECIAL OFFER 

Decide for yourself which is the mon 
powerful Windows development systet 
For a limited time , buy a copy of 
REALIZER from 
The Programmer's Shop 
and get a copy of Visual Basic ™ 
ABSOLUTELY FREE! 

Call 1-800-421-8006 
THIS PllOGllAMMlRS SHOP’ 


Copyright O I Wl Within Technologies, hie. All rights reserved. RtaJlzcr. Programmable Application Tools, and Within Technologies are trademarks of Within Technologies, lot Vlicnawifs is a 
registered trademark and Windows Jtid Visual Basic Lire Irudemarks of Microsoft Corporal Ion bolus and 1-2-3 ate registered Iradcmarks of Lotus Development Corporation The Programmer's 
Shop is u trademark ofTht Software Developer’s Company, Inc 






















MARTIN 

HELLER 


OLE for Windows 3.1 


Oh, what horrors have l seen in that cham¬ 
ber —James Joyce 

B eing a beta tester is both good and 
bad. You get to suggest things that 
would be useful to you in the final 
product, but you have to pul up 
with the inevitable horrors—bugs 
and synchronization problems. If you use 
one beta program, fine—you can keep that 
under control. But I’m currently running 
test versions of Windows, Word for Win¬ 
dows, and Borland C+ + . It gets out of 
hand. Not that any of these is bad—no, I 
wouldn't go back. Bui I've been rebooting 
my computer too often. And I sometimes 
must go back to previous versions for com¬ 
patibility with other programs. 

The New Windows 

You'd think that Windows 3.1 was a minor 
upgrade from Windows 3.0. Superficially, 
it is: It’s faster and more robust, and it 
comes w ith better util ities and better type. 
Under the surface, though, are some major 
changes. For instance, Windows 3.1 has 
Object Linking and Embedding (OLE) 
built in. 

Big deal, you say? It is a big deal when 
you realize that Write can now auto¬ 
matically launch PC Paintbrush to revise 
a drawing. And it’s a big deal for the pro¬ 
grammer who has to do the w r ork of up¬ 
dating an application to support OLE— 
there are about 100 new OLE functions. 
Just when you thought you understood 
Dynamic Data Exchange! 

Speaking of which, there is now an eas¬ 
ier way to implement DDE, a set of li¬ 
braries called DDE ML. This implements 
the protacoFusing functions and call-backs 
that insulate you from handling DDE mes¬ 
sages directly. 

TrueType makes an obvious differ¬ 
ence in Windows 3,1. More fonts are 
available, they can be scaled to any size 
and rotated to any angle, and they look the 
same on the screen as on the printed page. 
TrueType requires a little work from ap¬ 


plications developers—half a dozen new 
calls are needed to completely support 
TrueType. 

Drag-and-drop functionality makes it 
easier to get programs started with spe¬ 
cific data. For the developer, adding drag- 
and-drop support is nearly free. There's 
one function call to tell Windows you can 
handle dropped files and one message to 
process when the files are dropped. You'll 
soon see more consistency in the com¬ 
monly used dialog boxes in Windows 3.1. 

Before this, developers had to reinvent 
everything, even the dialog box for open¬ 
ing a file. Now there are reusable dialog- 
box functions for color selection (RGB 
and hue-luminance-saturation models), 
font selection, filename selection (open 

Windows 3.1 APIs, C++ 
libraries for Windows, and 
hard drive adventures 



and save file dialog boxes), finding and 
replacing strings of text, and printing (both 
configuring a printer and controlling a 
print job). What a concept—and about 
time, too. 

Writing shells is easier now, too, with 
documented functions for pulling icons 
out of .EXE files, for finding out about the 
program inside an .EXE file, and for an- 
tomatically opening or printing a data tile 
using the appropriate program. Alas, the 
shell side of drag-and-drop is not yel doc¬ 
umented. 

Writing Windows debugging functions 
and programming tools is now much eas¬ 
ier because of about 100 new “tool help*' 
functions. Developers can use 10 new 
“stress” functions to test their applications 
in reduced-resource situations, so the pro¬ 
grams you see will be less likely to fail in 
use. And the Windows kernel itself is 
much fussier about what it accepts from 
application programs, so it is less likely 
to crash because of a badly behaved pro¬ 
gram. It's a brave new world. 

There are other ways for developers to 
improve their programs before shipment. 
Testers can run an application named Dr, 
Watson, which records the conditions that 
lead to the dreaded unrecoverable appli¬ 
cations error. Send your Dr. Watson logs 
back to the developer, and chances are the 
problems can be fixed, even if they don't 
reproduce on the developer’s machine. 
Earlier in the game, developers can use a 
special “strict” version of WINDOWS. H to 
double-check their code at compile time. 

Developers who want to get ready for 
Windows NT and Win32 (Microsoft's 
next-generation Windows environments) 
can (and should) change the way they han¬ 
dle Windows messages. The new “mes¬ 
sage cracker” application programming 
interfaces (APIs) in version 3,1 automati¬ 
cally pick apart Windows messages and 
cal 1 me ssage - h a nd I i ng fu net io n s w i th t he 
correct parameters. This cuts down on the 
amount of ugly casting programmers have 
to use now and guarantees portability with 
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future versions of Windows, which won’t 
be compatible at the raw-message Level. 

C++ and Class Libraries 

Message-handling functions sound a lot 
like what the object-oriented folks call vir¬ 
tual methods, T don't think that’s an acci¬ 
dent. Microsoft is working on C++ for 
version 7.0 of its venerable C compiler, 
along with base classes for every environ¬ 
ment the company supports. 1 haven’t seen 
it yet (I’m still using version 6.0b for my 


production programs), but I do have a re¬ 
tail version 3.0 of Zortech C++ and a beta 
version 3.0 of Borland C++. 1 also have 
Watcom C 8.5 and MetaWare High C 2.3; 
I’ll talk more about those in an upcoming 
column. 

The Zortech compiler package is an out¬ 
standing value for multiplatform work. It 
supports DOS, OS/2, Windows, Presen¬ 
tation Manager, 286 DOS extenders, and 
386 DOS extenders. It has a dynamic over¬ 
lay technique for DOS, a handle pointer 


type for virtual memory management, and 
a royalty-free 286 DOS extender. 

Zortech’s compiler—which does glob¬ 
al and local optimization—is the first to 
support the new Numerical C Extensions 
Group standards for floating-point opera¬ 
tions and the first PC compiler to support 
the revision 2.1 C++ specification. 

The scientific and engineering version of 
the Zortech compiler package also includes 
the M++ class libraries, which make han¬ 
dling vectors and matrices a snap. If you 
are still using FORTRAN because of the 
availability of LIN PACK and EiSPACK, 
ibis may be the lime to switch to C++, 

On the other hand, Borland C++ is the 
fastest compiler for developing DOS and 
Windows programs. Version 3.0 is even 
faster than version 2,0—there's no longer 
any perceptible penalty for writing C++, 
and, miraculously, the compiler now opti¬ 
mizes without a significant cost in com¬ 
pilation speed. 

Borland’s application frameworks— 
Turbo Vision for DOS programs and Ob¬ 
jectWindows for Windows—will give any 
developer a flying start at a working pro¬ 
gram with a good interface. 1 was quite 
surprised at how much Borland included 
in Turbo Vision—there’s enough here that 
you can make your program look exactly 
like it was developed at Borland, with no 
trouble at all. 

ObjectWindows is good, but it’s not 
complete. Third-party class libraries like 
Win++, Tier, Zinc, and C++/V iews have 
additional functionality. Which should 
you choose as an application framework? 

Tough question, A more fundamental 
question is; Why use C++ and a class li¬ 
brary at all? Aren't all the major Windows 
programs written in C using the Software 
Development Kil? Well, yes, they are— 
or were, until recently. Consider: A DOS 
“hello, world” program in C is five lines 
long, but the Windows equivalent in C is , 
80 lines long—and in three separate files, 
at that. ‘‘Hello, world” in C++ without a 
class library lakes about 275 lines of code; 
with ObjectWindows, it takes 28 lines, 
and that includes white space. That’s a big 
difference. 

The other class libraries show roughly 
the same kind of dramatic simplification 
in the “hello, world” application, so that’s 
not a reason to choose one over the other. 
You’ll find the differences when you get 
deep into your project; differences in cov¬ 
erage of the API, ability to go directly to 
the API, availability of source code, com¬ 
pleteness of documentation, and so on. 

If a library doesn’t let you go directly to 
the Windows API and doesn't support 
what you want to do, you’ll have to add a 
class to the library. This may not be easy 


Some of the 

riK)Stenli£jitening 
articles ina 
magazine never 
make it to the table 
of contents. 


Open to the table of contents 
in any publication and you can 
find some insightful stories.You'll 
also find some missing. Because 
the advertising isn’t there. 

Advertising is important It’s 
informative. It lets you know your 
options. And helps you to make 
decisions. 

Like which car to buy. Which 
airline to fly. And what to serve 
for dinner. 

So, next time you open a maga^ 
zine, read it. From cover to cover. 

Because what’s on the back 
cover, may be just as important as 
what’s on the front. 

ADVERTISING, 

Without it you wouldn’t know. 
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AMERICAN ADVERTISING 
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We’re looking 
for retired 
managers who 
want to get 
back into 
action.” 


Harold W. McGraw, Jr., 
Chairman Emeritus, 
McGraw-Hill. Inc. 


I’m a volunteer supporter of the International I ESC leads the field in this kind of work. We’ve 
Executive Service Corps, a not-for-profit or- done over 9,000 projects in 81 countries. We 
ganization with a vital mission: could have a project that’s just right for you. 


We send retired U.S. managers overseas 
to help businesses in developing countries 
which often respond by increasing their 
imports of U .S. goods. In fact, developing 
countries consume about 40 percent of 
U.S. exports. 

As an I ESC volunteer, you would not 
get a salary. But you would get ex¬ 
penses for you and your spouse, plus 
a world of personal satisfaction. 


For more information, send this coupon to: 
Harold W. McGraw, Jr., Chairman, McGraw- 
Hill, Inc., P.O. Box 10005, Stamford, CT 
06904-2005. 

| Dear Mr. McGraw: M me more aboul becoming an I ESC | 
volunteer. I am a recently retired manager or technician—or am 
aboul to retire—from a US company, I'm Iree to accept an 
overseas assignment I understand lhal volunteers receive ex 
ponses for themselves and their spouses, but no salary 


Name _ 



Address _ 


City- 


Slate 


-Zip- 


|_^what publication did you see 1 he ad?_ m3_| 


International Executive Service Corps 

It's not just doing good. Ifs doing good business. 
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unless source code is supplied and the 
documentation is good. If a library does 
allow API calls, things are a little simpler. 
Now you're writing C again. The best case 
is a library that already has C++ classes 
built in for everything you want to do. 

Another issue is integration of the class¬ 
es, both within a library and between li¬ 
braries, For instance, you might want to 
save a program’s current state. If all your 
classes are streamable, that's easy— 
almost trivial. If not, well, it isn't impos¬ 
sible, but it's a lot of work, 

I' m not going to attempt to list the cov¬ 
erage of each library. Even if I had the 
space, the list would be obsolete in a few 
months. 1 will, however, spotlight indi¬ 
vidual class libraries in my next low col¬ 
umns, Meanwhile, you may want to con¬ 
tact the class library vendors yourself. 
Most of these vendors have literature that 
includes their class hierarchy tree, so you 
can compare coverage and organization 
among libraries. 

Alarums and Excursions 
A few months ago, one of my ESDI hard 
drives developed the alarming habit of 
spontaneously spinning down and dump¬ 


ing its heads. Click-thunk, and suddenly 
DOS wouldn't be able to see the D par¬ 
tition table. Usually, a reboot would fix 
things. The problem seemed worst in the 
morning, but leaving the machine on all 
the time didn’t help. 3 was seriously con¬ 
cerned that one day it would spin down 
and never power up again. 

1 got religious about doing my backups 
and realized that my 6Q-MB cartridges 
were not ideal for backing up a gigabyte of 
material. It look me all day to do a single 
set of backups, and l wasn't about to make 
multiple sets. With a little push from folks 
on BIX, I bought a bottle of Stabilant 22a. 
1 cleaned and treated the drive cables; bet¬ 
ter, but not fixed. 1 treated the hard drive 
controller card's edge connectors and all 
the socketed ICs; better, but still not fixed. 
Finally, I dripped some Stabilant into the 
ribbon cable connections inside the drive 
case. Eureka! I've had no more trouble. 

One down, one to go. 1 cast out my old 
tape drive and borrowed a 1.3-gigabyte 
digital audiotape drive from Palindrome 
(Naperville, IL), along with its Network 
Archivist 2.0 software. Eve never had so 
much archival coverage for so little effort. 
1 run Network Archivist at lunchtime, and 


when I come back it’s done. It manages 
save sets, checkpoints, and migration 
archives using rule sets and a Tower of 
Hanoi algorithm—all the storage man¬ 
agement procedures you'd find at a well- 
run mainframe shop. It even tells you 
which tapes to move off-site and when to 
bring them back. 1 don't want to give this 
back. Oh, my poor budget! 

Signing Off 

I mentioned earlier that I have a beta ver¬ 
sion of Word for Windows. It's version 
2.0, and ifs mosdy wonderful. I'm using it 
to write and produce the camera-ready 
copy for Advanced Windows Program¬ 
ming, which should be on the bookstore 
shelves by the time you read this. ■ 


Martin Heller develops software and 
writes about computers, despite a PhD. 
in physics and having worked, literally, 
as a rocket scientist. He is the author of 
Advanced Windows Programming (Wi- 
ley, 1992). You can reach him on BIX as 
"mheller ." 

Your questions and comments are wel¬ 
come. Write to: Editor* BYTE , One Phoe¬ 
nix Mill LanePeterborough NH 03458. 
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Price: $32.95 (paper) 400pp, 


JOHN WILEY & SONS, INC. 
605 Third Ave. 

New York, NY 10158-0012 


CONSULT WITH THE AUTHORITY 
ON PROGRAMMING IN WINDOWS 3.1 

Up to now the only way to learn how to program in the 
Windows environment was to do it for a couple of years, 
learning by trial and error. In Advanced Windows 
Programming, Heller describes the actual development of a 
large scale, real-world Windows application. Learn how all the 
new features of Windows 3.1 will impact on you as a 
programmer. Heller identifies the following unique tips and 
techniques: 

/ Device independent bit maps 

/ Progr amm ing for color 

✓ Substanital treatment of debugging techniques 

/ Co-ordinated operation between DOS & Windows programs 

✓ How the new features of Windows 3.1 affects programmers 

RESERVE YOUR COPY AT YOUR LOCAL BOOKSTORE 
OR CALL TOLL-FREE 

1-800-CALL-WILE Y 

©WILEY 
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UNIX Today! 


To register or receive a complete 
brochure, please call Digital 
Consulting, Inc. at (508) 470-3880 


March 10-12,1992 
Chicago, IL 


Co-Sponsors: 

Any 
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Andersen 

Consulting 

UtlllHi-- 


Bomiao S^fumi Group, Inc. 


BORLAND 
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The Original and Most Complete 
Downsizing Conference 


The Leading Industry Experts: 


Ross Cooley 
Paul Cosgrave 
Larry R, DeBoever 
Rob Dickerson 
Ted Klein 

Dominique Laborde 


Robert McDowell 
George Schussel 
John Soyring 
Enzo Torres! 

Amy Wohl 
William Zachmann 


— And Many More — 


Five New, Expanded Conference Tracks 

* Client/Server DBMS 

* Windows Applications 

* Open Systems 

* Networks and Their Management 

* Dow nsizing Experiences 


* Today 's Hot Topics — including: 

— The Development of the ACE Consortium 

— IBM's Information Warehouse 

— New Operating Systems, Including: 

IBM's OS/2v2 a 8l Microsoft Windows 

wr 

— The New World of Windows 4GLs 

* 4 Optional In-Depth Seminars 

* Product Education Sessions 

* FREE Admission To Over 50 Exhibits 


Sponsored by: 

m 

Digital Consulting, Inc, 


* 

Texas 

Instruments 

# 

UNIX 
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PACKARD 


Information Builders, Inc. 


Microsoft 
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A Realty Big Disk 

A serious problem with MS-DOS 5.0 
i\ has reared its ugly head. I need a 
large RAM disk for an application. To 
this point, I have been using DOS 3.3 + 
and VDISK.SYS 3.08 to create an 
8-MB RAM disk. I now need to run (he 
application in a 32-MB RAM disk. 

MS-DOS 5.0 comes with RAM- 
DRIVE. SYS, but it allows a maximum 
RAM disk size of only 4 MB. My pre¬ 
vious VDISK.SYS had a minimum and default, but it had 
no maximum size restriction. However, when I tried to 
run VDISK.SYS under MS-DOS 5.0, the operating sys¬ 
tem imposed a 4-MB limit. 

Do you know of a RAM disk creation program that 
will run under MS-DOS 5.0 and allow for a 32-MB 
RAM disk? 

T. Pappan 
Owosso , Ml 

A 32-MB RAM disk! / shudder at the very thought of it: 

A momentary power glitch and your data would he his¬ 
tory. The Microsoft programmers had a reason for put¬ 
ting a limit on the size of the RAM disk. 

You didn V mention the nature of the application pro¬ 
gram you are running . If you can, invest in a caching hard 
drive controller and a fast hard drive . 

The only software solution I could find is an ADJ- 
RAM4I.ZIPfile in the IBM. UTIL listings section on BIX. 
The .ZIPfile includes the .SYS, .EXE, and .DOCfiles , 
plus source code in C and ASM . ADJRAM is an adjust¬ 
able RAM disk . You can vary the size of the RAM disk 
on the fly from 15 KB to the maximum available RAM in 
your system, The program uses only expanded memory. 

Good luck. — Stan Wszola 


Any Port in a Storm 

I just read "Repairing the Cracks in Windows" in the 
September 1991 BYTE. Version 3.0 does not support 
the COM3 and COM4 ports. Will Windows 3* 1 support 
them? 

Chris Crosby 
Piano, TX 

Windows 3.0 certainly does support COM3 and COM4. 
Your problem may be that you haven V configured Win¬ 
dows to use all your COM ports. First make sure that all 
your COM ports are configured for the correct I/O ad- 


dress and interrupt: 


Port 

Address 

IRQ 

COM1 

3F8h 

4 

COM2 

2F8h 

3 

COM3 

3E8h 

4 

COM4 

2E8h 

3 


You may have four serial ports, but they share two in¬ 
terrupts. You can run into problems if, for example, you 
are using a serial mouse on COMl and have an internal 


modem on COM3. This configuration 
won V work because the mouse is tying 
up the interrupt that is shared with 
COM3. This also occurs if you are 
using a serial mouse on COM2 and want 
to use an internal modem on COM4 , 
COM3 and COM4 may not work re¬ 
liably under Windows 3,0 (in standard 
and real modes) unless both COM I 
and COM2 are first activated. Don V use 
a higher serial port (i. e., 2, 3, or 4) 
unless all lower number ports (Le. ,1,2, 
and 3) are first activated or in use . 

You should also check the default setting in the 
386ENH section of the SYSTEM. INI file for proper func¬ 
tioning of the ports under enhanced-mode Windows 3,0: 

COM I BA SE=3FSh 
COM2 BASE=2F8h 
COM 3BASE ~3E8h 
COM4BASE=2E8h 

The procedure for modifying the SYSTEM. INI file is 
described in detail in the SYSINI2. TXTfile. The discus¬ 
sion appears in the 386ENHsection.— Stan Wszola 


Yankee Doodle Deadly 

A fter I returned a defective shareware disk to a dis¬ 
tributor, I learned that it contained the Yankee Doo¬ 
dle virus. I have not been able to obtain a copy of Rich¬ 
ard Levin’s Computer Virus Handbook p which Hugh 
Kenner mentioned in the November 1990 Print Queue. 

Is there somewhere I can find out about this computer 
virus? 

C. J. Jaskowiak 
Skokie, IL 

The Yankee Doodle virus is a fairly common strain af¬ 
fecting IBM PC compatibles. Infected. COM and, EXE 
files generally increase in size from 2772 to 2899 bytes. 
There are many versions of the virus, the most common of 
which plays "Yankee Doodle Dandy JJ on the PC’s 
speaker at 5:00 p.m. For this reason t it’s also known as 
the Five O ’Clock virus . 

Computer Viruses by David J. Stang (Diane Publish¬ 
ing, 1991, ISBN 0-941375-24-2) lists some in-depth infor¬ 
mation about this virus, starting on page 315. Stang and 
Bill Bales head the National Computer Security Associa¬ 
tion (227 West Main St., Mechanicsburg, PA 17055, 

(717) 258-1816) . The NCSA conducts seminars and pro¬ 
vides information about computer security and virus 
protection. 

The NCSA *s booklet Computer Virus Survival Guide 
explains how to prevent, detect, identify, and recover 
from viruses. You can get a copy for $7. The NCSA also 
has a BBS you can call for more information: (202) 364- 
13048 bits, 1 stop bit, no parity . 

We recommend a complete program of security and 
virus prevention if you are concerned about the virus 
threat . For a review of security and virus-prevention 
software, see the Solutions Focus in the August 1991 
BYTE.-Stanford Diehl 
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oftware Development '92 


Santa Clara Convention Center 


Feb. 25-28, 1992 


4 Software engineering has been defined as the 
jrocess by which all the fiin is removed from com- 
mter programming. By this definition, the 
•oftware Development conferences are a failure, 
the classes teach state-of-the-art techniques 
that you can put into practice tomor¬ 
row, but everyone—students and 
teachers alike—enjoys die confer¬ 
ence. I return from each one a more 
competent and more enthusiastic 
programmer.” 



jo Bentley 

[ember of the Technical Staff 
T&T Bell Laboratories 


follow the Leaders 

The Software Development 
Conference is where the world’s top 
•rogrammers come for unbiased 
olutions to complex programming 
hallenges. 

The whole idea behind our conference 
nd exhibition is embarassingly simple, 
let the world’s best software developers 
nd managers together in one place and 
:t the sparks fly. 

Our speaker lineup represents the best 
nd brightest—industry leaders such as 
teve Melior, Jon Bentley, Brian 
ernighan and Larry Constantine, to 
ante just a few. But these aren’t just 
reat speakers, they are great teachers 
rho can provide programming solutions 
ou can take back to the office and put 
) use immediately. 

You’ll leave Software Development '92 
til of new ideas, re-energized and 
?ady to take on your next big 
hallenge. 


Over 150 Classes on Every Important 
Development Topics . 


Of course, we’ll lead off with beefed up 
versions of die test tracks from ’91: C/C++, 
Analysis, Design & Software 
Engineering and Object-Oriented 
Programming, and more. 

Then, we’re adding brand-new tracks on: 

• Windows Development - From 
costing to design, coding and testing 
Windows applications-leam top to bottom 
how to develop for Windows. 

• OS/2- Intro to OS/2 2.0 Kernel and PM 
APIs, Cross Platform Development with 
OS/2, Porting to OS/2, and much more. 



iiiiiTiiiii nun 

S OFTWARE 


DEVELOPMENT ’92 

Call today (415) 905-2414 


• Interoperability and Enterprise- 
Wide Development - Insight into 
distributed databases, downsizing, client- 
server, developing networkable 
applications, cooperative processing, X 
programming, and more. 

• Programming Futures -Up-to-the- 
second information from the sources on 
what’s happening with pen-based comput¬ 
ing, end-user programming, parallelism, 
Apple’s PINK, and the Patriot Partners. 


Please send me 
more info on: 

□ ATTENDING □ EXHIBITING 

Name__ 

Title __ 

Company___ 

Address_ 


Phone ( )_ 

Fax ( ) __ 

Software Development ’92 

600 Harrison St San Francisco, CA 94107 kmsds 
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This publication is 
available in microform. 





UMI reproduces this publication in microform: mi¬ 
crofiche and 16 or 35mm microfilm. For information 
about this publication or any of the more than 16,000 
periodicals and 7,000 newspapers we offer, com¬ 
plete and mail this coupon to UMI, 300 North Zeeb 
Road, Ann Arbor, Ml 48106 USA. Or call us toll-free 
for an immediate response: 800-521-0600. From 
Alaska and Michigan call collect 313-761-4700. From 
Canada call toll-free 800-343-5299. 


Please send me Information about the titles I've listed below: 


Name_ 

Title_ 

Company/Institution_ 

Address_ 

City/State/Zip.- 

Phone (_)- 

UMI 

A Bell & Howell Company 

300 North Zeeb Road, Ann Arbor, Ml 48106 USA 

800-521-0600 toll-free 

313-761-4700 collect from Alaska and Michigan 
800-343-5299 toll-free from Canada 


Ins and Outs 

1 am looking for information on IBM PC/XT/AT/386 
hardware interfacing (i.e., RS-232, Centronics, I/O 
bus, mouse, and video adapters). Is there a single 
source? Specifically, I want to use the Centronics paral¬ 
lel printer interface for general I/O. 

Gilbert Mackay 
Middlesbrough, U.K. 

Programmer’s PC Sourcebook, 2d ed., by Thomas Ho¬ 
gan (Microsoft Press, 1991, ISBN 1-55615-321-X) should 
have everything you need. It includes complete hard¬ 
ware specifications for PC components, peripherals, and 
ports. 

By a grand coincidence, Howard Eglowstein has 
written about using the Centronics parallel printer port in 
this month’s Some Assembly Required. He has created a 
TSR program for a notebook computer that accepts key¬ 
stroke information from a desktop machine and posts it 
in the notebook *s keyboard buffer. A companion program 
for the desktop machine accepts keystrokes and passes 
them through the parallel cable. This article should give 
you some good ideas.— Stanford Diehl 


A DISKussion on TSRs 

A s a computer analyst, I have a lot of experience 

with computers, mainly IBM PC compatibles. Until 
now, I’ve written only “safe” applications using dBase, 
Pascal, or C. I taught myself assembly language, and 
then I wrote a small TSR program to see how it works. 

My TSR redirects INT 17 hexadecimal (i.e., BIOS 
printer request) to the screen (or a file). I managed to 
redirect the printer output to the screen, but when I tried 
to send the output to a file, it stopped working. I tried 
everything, and I’m stuck. Is it the famous DOS reen- 
trancy problem? Can you suggest a solution or a refer¬ 
ence for more information? 

Albert Ivanov 
Fleron, Belgium 

Well, you didn 7 try quite everything. You have in fact 
stumbled into the DOS reentrancy problem, and working 
around it is one of the trickiest TSR problems in DOS- 
dom. Master that, and you 're well on your way to being a 
DOS wizard. 

The problem is this: DOS is not an operating system 
as much as it is a collection of utilities. If you think of the 
file system as a utility for handling disks, it's easy to see 
why Microsoft didn 7 build in support for multiple tasks. 
There simply was no reason to do so. Once DOS starts a 
task, you have to let it finish before asking it to do some¬ 
thing else. The reason your TSR crashes is that it often 
tries to do disk access during another DOS call. The disk 
call wipes out the status of the interrupted call, and DOS 
goes away. 

The workaround is conceptually simple. Before you 
make your DOS call, ask DOS if it ’s busy. If it is, exit the 
TSR to let DOS finish what it's doing and try again 
later. To do that, you need the assistance of a 44 secret ” 
DOS call that was largely undocumented until version 
5.0. During your TSR installation process, call INT21 h, 
function 34h. DOS will return ES.BXas a pointer to the 


350 BYTE- JANUARY 1992 




















































Circle 314 on Inquiry Card 


ASK BYTE 


InDOS flag . Your TSR can check the contents of this byte 
to see if DOS is free. 

The correct way to have a TSR capture the printer 
output to a file is along these lines: The TSR has to cap¬ 
ture two interrupts. Obviously, you have to capture INT 
17h, the printer interrupt . Your new INT / 7h will take the 
characters and start them on their way to the file. Buffer 
up a bunch of them, and when you’re ready to save them, 
your TSR should check the InDOS flag. If it f s zero, it s 
safe to call DOS. Temporarily take over INT 24h (the crit¬ 
ical error handler), so any disk errors don’t plop an 
"Abort, Retry, Ignore? " message on-screen. Open your 
file, seek to the end, write the data, and close the file. 
Restore the critical error handler. 

If the InDOS flag has a nonzero value, you're stuck. 

You ’ll just have to hold the characters in memory and 
wait until you get control next to try again. I y d suggest 
that you daisy chain to INT ICh (the 18.2-tick-per-second 
clock). By examining the InDOS flag 18 times each sec¬ 
ond, you 're going to find DOS available more often than 
by merely using INT 17h. 

That *s a lot to do, and you *re going to crash the ma¬ 
chine frequently while you debug it. The new Microsoft 
MS-DOS Programmers (Microsoft Press, 1991, ISBN 
1-55615-329-5) has a brief discussion of the procedure. 
You might also see Andrew Schulman r s Undocumented 
DOS (Addison-Wesley, 1990, ISBN0-201-57064-5) for 
more information on the InDOS flag. If you can still find 
a copy r check out the Waite Group's MS-DOS Papers 
(ISBN 0-672-22594-8). It's a collection of articles by var¬ 
ious authors on the scarier parts of DOS programming. 
Their discussion of TSR file access is excellent. 

—Howard Eglowstein 


EISA or ISA 

I am looking for a 33-MHz 386 or 33-MHz 486 EISA 
motherboard to update my present 286 computer. A 
vendor that I visited had an EISA board with both EISA 
and ISA slots, I wondered if the EISA slots on this board 
really work at full speed. 

At another computer store, I was told that its mother¬ 
board had two EISA slots, but that these operate at only 
12 MHz. At what speed should EISA slots work? If I 
mount an ISA card in an EISA computer, does the EISA 
bus still work at full speed? 

I have several ISA cards in my computer that I would 
like to move to my new motherboard. Are there any prob¬ 
lems using old 8-bit cards in EISA slots? 

Carl Nilsson 
Lund, Sweden 

One of the purposes of EISA wav to provide a high-per¬ 
formance bus standard that maintained compatibility 
with the great majority of devices designed for the ISA 
bus. Systems we’ve seen run the EISA bus at 8 MHz, so 
using your old 8-bit cards should be fine. Their presence 
should not affect the performance of other peripherals. 

Some motherboards partially implement EISA as a 
way of saving money or as a stepping-stone design be¬ 
tween full-ISA and full-EISA systems. Whether you 
choose full-EISA or a partial design, you shouldn’t have 
any trouble with cards that work reliably in IBM ATs. 

—Steve Apiki m 



486-50MHZ ISA 
486-33MHZ EISA 


The cutting edge of 
technology is now 
available from Mega 
Computer Systems. 

Since 1978, we have 
been providing our 
|OTartTti customers with the 
most powerful, high 
quality computers at an affordable price! 

For information and pricing on 
our complete line of286's, 

386's and 
486's, please 



call 800- 
338-6628. 


(w 
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VARA/AD and OEM Inquiries Welcome. 
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Mega Computer Systems * San Diego, CA 
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Print Fading Out of Memory? 

Panda has solutio ns! 


Printheads: If your daL-matrix printouts are light jagged or incomplete, 
you may need to refurbish or replace the printhead. Save money and get your 
printer running like new, Warranty; rvturbishrnent- 6 months; new- 3 months. 


Modtaf 

Price 

Repair 

Model 

New Price 

Repair 

Apple ImugetoTiter 11 

S 94.00 

S 69.00 

Oludito M/ 92/93 

SI 30.00 

S 58 .M 

Epson iQSOD/IOOO 

718.130 

12900 

Qkidala 102 / 183 / 192/193 

99.00 

50.00 

Epson LQ 85 D/I 050 

210,00 

12900 

Panasonic 1000/1090 

101.00 

82.00 

IBM Proprinter X 24 

407.00 

129.00 

StDT H 8 24 10 

199.00 

122.00 

MK 5100/5300 

238.00 

31400 

Toshiba 353 

414-00 

140.00 

HEC Pfi/P 7 

308.00 

117.00 

Over 400 types refurbished £ many new m-stutk! 




Recharge inkjel or 
bubble jel cartridges 


Remanufactured t A 095* 
loser Cartridges iff. 

*> Highest Quality 
*> Quick-ready s 
to ship 

•> Guaranteed ^ *ufterIrod&ki 



0 % Call 24 a day fof more info 

( 800 ) 580-3232 

Printer Products 




’anda 


Printer Products: 

Cleaning supplies 
*> Fonts/font cards 
<* Memory f\ 

*> Ribbons 


^^edtngslMsradsriisiidiill'.stott 


2324 Ridgepolnt Dr.. Suite A • Austin, TX 78754 • (512) 339-9781 
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n QUATECH 


"not just another board game " 




COMMUNICATION 


Quatech produces a full line of communication boards for the PC-XT, AT and MicroChannel system 
including: 


Asynchronous: 

2 port for PC/AT 
DS-100: RS-232 
DS-20Q:RS-422 
DS-300:RS^485 


Synchronous 

Bisync, SDLC, HDLC 
SCB-1020 
1 channel RS-232 
SCB-1040 


Multiport 

8 pon RS-232 
ES-10Q 

Block addressing 
MS-100 


2 port for PC/XT/AT 
DS-102: RS-232 
DS-202:RS-422 
DS-302:RS^485 


1 channel RS-422 
SCB-1050 
1 channel RS-485 


Selectable addressing by po 
4 port RS-232 
QS-KX) 

Flexible addressing 


WAVEFORM SYNTHESIZED 


The WSB-100 Waveform Synthesizer Board has the best set of numbers in the market. With 
speeds to 20MHz and 32K memory at $1290, it's making waves in more ways than one. 


WSB-IQ 

•PC/XT/AT, 12 bit arbitrary 
signal generator 

^Onboard oscillator for independent 
operation 

•Internal data rates programmable 
from 200 nS/poini to 429 sec/point 

•Output signal defined up to 2048 pts. 

• 10 Megahertz maximum output 


WSB-100 

•PC/AT, modular arbitrary signal generator 
•DMA support for high speed waveform definition 
•Output signal defined up to 32,000 points 
•20 Megahertz maximum output 
•An analog or digital module is required for operatioi 
WSB-A12: 12 bit analog waveform module 
WSB-D16: 16 channel digital pulse generator 
module 


DATA ACQUISITION 

Quatech has developed a full line of data acquisition products for the IBM PC-XT, AT, MicroChannel ar 
compatibles. These high performance, low cost boards provide anal og-to-digital, digital-to-analog, ar 
digital input/output functions* 


\ 


PXB-160 

•True 16 bit digital I/O 
•Configurable as two 
eight-bit ports 
•Handshake signals 
available for 16 bit 
I/O transfer 
•List price below $401) 


SAC-12 

• 16 single ended 

A/D input channels 

• 12 bit resolution 

•3 16 bit interval coun- 
ters/timers 
*3 digital I/O lines 
•Switch selectable address 


DAQ-16 

•8 A/D inputs & 

2 D/A outputs 
• 16 bit/1 OOKHz 
•4 digital I/O lines 
•2 DMA channels 
for continuous 
acquisition 


1 - 800 - 553-1170 

Call for a free catalog or fax (216) 434-1409 

International distributors call: Australia/interworld Electronics 03-521-2952, 
Canada (WesternJ/lnterwortd VCR 604-984-4171, England/Diamond Point In¬ 
ternational 634-722-390, Finland/Lah Hitech OY 0672497, France/Elexo 33-1- 
69302880, Germany/Jupiter Electronic Systems 06181/75041, Israel/RCM Ltd. 
972-03-5447885, Italy/N.CS* Computer Italia 03311 770-016, Netherlands/ 
ACAL Auriema 040-816565* IBM PC -XT, AT and MicroChannel are registered 
trademarks of IBM Corporation. 
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BUYERS 

GUIDE 

• Your direct source for buying 
software, hardware and accessories 
from knowledgeable and 
' • . service-oriented dealers. 




Mail Order 

The latest offerings from vendors 
supplying products of all leading manufacturers 
at extremely competitive prices. 

Hardware/Software Showcase 

This new, categorized four-color display section 
makes it easy to find Hardware and Software products 
from a wide variety of manufacturers and suppliers. 

Buyer's Mart 

From Accessories to Laptops to Word Processors, 
you can easily find the dealers you are looking 
for in this directory of products and services. 


* . 
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and Communications Package 


CyberResearch 

JANUARY PRODUCT SHOWCASE 

PC Products for Scientists & Engineers 


Ui^D Technologies' LEAD VIEW’ combines image 
compression, file conversion, and communication 
in an easy-to-use hardware and software package 

• Extended Compression Ratios of up to 255:1 

• Supports JPEG compression, JFF, and JTIFF 

* Uses C-Cube CL550B Image Compression Chip 

* You can compress, convert, scale, and resize 
TGA, GIF, TIFF, PCX, BIN, and BMP files 

ILTIZ55 LEADVIEW 255~- Compression S/W 

& Real-Time Processing Board. $1395 

(Compr. or Oecompr, 1 MB TGA fife to 6 KB in 1 Sec) 

200 LEADVIEW™ - Turbo Software.$735 

(1 MB Targa32 file to 6 KB in 8 to 10 Seconds) 


1 - 800 - 394-3300 


Toll-Free Hotline • Free Application Engineering 


fl 





PC SYSTEMS 


my 10D LEADVIEW"'- Software only .$129 

(1 MB Targa32 file to 6 KB in < 30 Seconds) 

#LTI 110 LEADVIEW - 30-Day Demo VersionJ 


: DataComfnavder 


Evenex STEP Nlegacuhe 


• 486/33 EISA Bus — 20.8 MIPS. 

•12 Expansion Slots? (10 EISA, 1 8-Bit, & 

1 64-Bit memory board slot). We also have 
an 8-Slot ISA Megacube, and 8-Slot EISA 
and ISA Desktop and Tower configurations. 

■ Space for 8 Disk Drives! 

■ Front Panel LED Display. 

• 400 Watt Power Supply w/Dual Compart¬ 
ment Thermal Management Cooling System. 

• 256 K Cache Architecture. 


The intimate Engineering Workstation 

Scientists and engineers need more power than PCs 
could traditionally provide, Now Ever ex — whose 
machines have been consistently ranked by Byte r 
Info World and others as the fastest available — has 
developed a line of PC Workstations with everything 
you've always needed: speed, slots and power. The 
perfect answer for your file server, multi-user, and 
graphics workstation requirements. 

« Price includes: 

101-Key Enhanced Keyboard DOS 5.0, Microsoft 
Windows 3.0, a Mouse, and a 1.2 MB Disk Drive. 

-EUX 433EC Megacube, 486/33 EISA, 8MB RAM*.$7219 

#£¥X 433IC Megacube, 486/33 ISA, BMB RAM* .$6199 

#E¥X 433ET Tower, 486/33 EISA, 8MB RAM*..$5799 

#f¥X 433IT Tower, 486/33 ISA, BMB RAM*.$4799 


mi 433EA Large Desktop, 486/33 EISA, 4MB RAM*.$5499 

#£¥X 4331A Large Desktop, 486/33 ISA, 4MB RAM*.$4499 

IEYX 433EB Small Desktop, 486/33 iSA, 4MB RAM*.$4399 

320S6 Small Desktop. 3B6sx/2Q ISA, 1MB RAM.£1599 

316SB Small Desktop, 3865X^16 ISA 1 MB RAM.£1499 


* Up to 64 MS of 32-Bit RAM, Hard Drives, Monitors, and 
Data Acquisition Hardware and Software available on an 
Optional Basis, Mo Charge for System Assembly and Test. 


NEW! Rack-Mount PC’s with 
built-in VGA Monitors 


CyberResearch carries the broadest nne of rack- 
mount and industrial computers. Now we've added 
new models with built-in VGA monitors. You gel 
a compact unit with '366 power and a color display. 

• Built-In 10" VGA Color Monitor & VGA Card 

• 4 Megabytes of RAM (2MB tor tire VRC 306-16S) 

■ Enhanced 101-Key Keyboard 

• 1.2 MB Floppy Drive (or 1.44/3.5“ if preferred) 

■ 2 Serial RS-232 Ports & 1 Parallel Printer Pori 

• DOS 3.3 Software (or DOS 5,0, if preferred) 
rfVBC 3B6-16S VGA Raek-Mt. PC. 80336sx, 16MHz $3595 
mfl 366-33 VGA Rack-Mt. PC, 80386, 33MHz. $4995 
mZ 4B6-33E VGA Rack-Mt. EISA,. '486,33MHz SII95 


Digital Products DataCommander 


New DataCommarider Serial Port Multi¬ 
plexers operate independently of your host PC. 
Achieve high-speed data collection and communi¬ 
cations from many sources without taxing your . 
PC s main processor. On-board 250K memory I 
buffer (upgradeable to 4MB) and on-board micro¬ 
processor make the DataCommander" a powerful 
acquisition tool. Your PC can be executing 
ether tasks while the unit spools up to 
4MD of incoming data. 

Ports on these units use DB 25-pin connectors. 1 
Custom configurations are available fea¬ 
turing RS-422 (long distance) lines, RJ-11 / RJ-45 
connectors, and parallel port options. 

fDCOIVI GOO 6-Port RS-232 DataCommander".$995 

fDCOlYl 1009 10-Port RS-232 DataCommander"...$1495 
mzm 1610 16-Port RS-232 DataCommander,..$1995 


Arnet Intelligent Serial Hoards 


Your PC Is no longer limited to 2 serial ports! 

Multi-port serial boards from Arnet let your DOS- I 
based PC support up to 66 serial ports. All Arnet 
boards come complete with DOS Driver Software | 
and an external 25-pin H D" connector box 

• Intelligent units offer on-board 80186 micro¬ 
processor and dual-ported RAM buffer. 

• Fr&e DOS driver software lets DOS recognize 
up to 66 COM: ports, 

• SurgeB lock" on all pods protects your PC 
from killer voltage spikes. 

• "Rock-Solid" Lifetime Warranty 

?C0HIH 194 4-Port Intelligent Serial Board.$595 

£C0MH 108 8 - P ort I ntelllge m Serial B oa rd .$9 95 

#C0MH 116 16-Po rt I ntel I i gent Se rial Board... $1895 
132 32-Port Intelligent Serial Board... $2995 , 


Elnta Rack-Mount Keyboards 


If you use a standard keyboard with your rack¬ 
mounted system, you know what a nuisance and 
a hazard il can be. These new industrial key¬ 
boards are designed to fit easily into any EIA 19" 
rack. Rugged and reliable, these keyboards are 
made in the U.S.A. by a Swiss company and 
demonstrate classic Swiss craftsmanship 

* Full 101-key layoul, 

* Full-lravel construction with excellent tactile 
feel for touch-typing. 

* OIX 3010 keyboard is set in a drawer (not shown). 

* OIX 6010 keyboard slides out w/ a locking door. 

* Occupies only 1 rack space (1,75“ high), 

;?UIX 301Q Rack-Mount Keyboard w/Wrist Rest $295 
"01X6910 Rack-Mount Industrial Keyboard $395 












































40 MHz Data Acquisition for $595 

When speed is more important to you than resolution, 
the new CompuScope Lite from Gage Applied 
Sciences is the perfect solution. Offering a bits 
resolution at 40MHz, it lets you capture even the high¬ 
est frequency signals without spending a bt of money. 

* 16 KByte buffer memory 

* Pre, Post, & Mid trigger modes 

* ±5V, =t 1V, and ± 2Q0mV input ranges 

* 40 MHz sampling on 1 channel or 20 MHz simul¬ 
taneous sampling on two channels 

* Trigger Input & Test Output channels 

■ Perfect for High Speed 8-bit A/D needs 

* Multiple units may be used in one PC with our 
Multi Scope software. 

#DS0 20D Gage Compu Scope Lite.$595 

#DS0 205 D$0 200 w/Cables tor multiple boards... .£595 
#DS0 121 MultiScope Software.$250 


With Lab Windows 2,0 you get the best of 
both worlds: the ease-of-use of a menu-driven 
package combined with the flexibility possible 
only when you write your own code. The menu 
interface lakes you step-by-step through the 
process of configuring the data acquisition, 
analysis, and display portions of your system 
ft tfien compiles your setup Into C or 
QuickBASIC code. This is the easiest way to 
create data acquisition and analysis programs! 

*UIS 473 Lad Windows 2.0 Software,,,........... $695 

#NfS 474 LabWIndows Advanced Analysis. $895 

J HIS 475 LabWin Acquis. + Analysis [both) ..$1395 j 


Circle 240 


Redlake TapeCaster 
VGA to Video Converter 

Red take's TapeCaster converts VGA screen 
output to video for applications such as animation 
and creating training tapes. The TapeCaster is 
extremely easy to use- no base addresses, no 
interrupts, no software — just plug and play 

* True, precise NTSC or PAL video tinning. 

* Simultaneous VGA and video display. 

* Composite Video & Y-C (SuperVHS) output for 
use with equipment ranging from an inexpensive 
VCR to broadcast-quality professional video. 

#HTSC 201 TapeCaster - NTSC Video Output.$750 

#PAL 200 TapeCaster - PAL (Europe) Video Out, . ..$750 
#NTSC100 Spectrum-NTSC Video Digitizer and VGA 
l Overlay Contra Her with softwa ne SI 658, 


Makes servo-motor control easy 

PC-based motion control may seem like science 
fiction to many people. Here at CyberResearch, 
it's one of our specialties. Shown here is our 
CSVS 872A 1 our top-oMhe-line Intelligent 
Servo-Motor Control System, which includes: 

• Technology 80 2 -Axis Intelligent Analog Servo- 
Motor Controller board complete with software. 

•EG&G Torque Systems High-Torque Servo 
Motors, 140 oz-in, 1300 RPM (Qty 2} 

• Technology 80 2- Axis. 7 Amp Analog Servo Driver 
■ Electrostatics Regulated DC Power Supply 

• Terminal Blocks and Cabling 

#CSYS872A High Torque, Dual Motor. PC-Based 
Analog Servo Motor System..$2995 


Data Acquisition for Windows 

Discover Snap-Master — Ihe only Windows- 
based data acquisition and analysis software to 
achieve high-speed, real-time data acquisition 
with multiple simultaneous A/D boards. 

Snap-Master lets you define your own custom 
instruments using icons and easy-to-understand 
flow charts. A pre-defined database of sensors 
is integrated with the data acquisition system. 

?HDS 200 Snap-Master Acquisition Module. $695 

#HDS 210 S nap-Master Ana lysis Module. $495 

Use modules as an integrated package or stand-alone 


With Metrabyte-Compatibles 

Our new series of CYDAS Metrabyte-Compatible 
data acquisition and control boards offer both much 
lower cost and valuable added features; yet they 
maintain guaranteed 100% Metrabyte-CompaEibility. 

Metrabyte Cyber 

Our Part# Price Price 

#CYDAS 16F 100KHz, 16-Ch. A/D Bd. $1165 $159 

4CYDAS16 50KHZ, 16-Ch. A/D 8d. S999 $799 

CYDAS 8 20KHz, 8-Chan. A/D Bd. $425 $299 

#CYDAS m 2QKHZ A/D w/Prog. Gain $599 $349 

#CYDAC 02 2-Chan. 1.2-Bit D/A Board $299 $159 

#CYDDAQG 6-Chan. 12-Bit D/A Board $650 $349 

IGYDIO 24 24-Cfi. (PI0-12) TTL1/0 $130 $75 

#CYDI0 24H 24-Ch. (PfO-24) Dig. I/O $185 $98 

#CYGTM 05 5-Ch. Counter/TImer Bd. $325 $149 

fCYCTM 10 2 CYCTM 05'S on 1 board $650 $239 

#CYMUX 1G 16-Ch. Multiplexer Panel $399 $249 

ifCYMUX 32 2 CYMUX IB’s on 1 board $796 $349 

#CYSSH 04 4-Chan, Simul. Sampling $450 $399 

k/GYSSH 16 16-Ch. Simui. Sampling $1800 $059 


FREE! 

Combination Catalog/Tutorial 


SOFTWARE 


DATA ACQUISITION 


The CyberResearch IT Rd 

PC Systems Handbook 1 K Systems Homjbooli ja 

for Scientists and |c«MSrc. _ cf 

Engineers describes I i? 

over 1400 unique I 

and hard to find 1 -i **^3 

items for PC-based 1 M ^23 

engineering. Packed 1 ^ aSSs 

with useful technical 1 

information & easy- It 

to-read diagrams. ML 

this detailed and in- 

valuable reference — 

should be part of every engineer s library. 

For a complimentary copy of this unusual 

catalog and reference guide, call (300) 394- 

3300 or (203) 483-8815 (CT & Overseas), 

The PC Systems Handbook is available out¬ 
side the United States for S14,95US, prepaid, 
including surface delivery (allow 2-4 weeks). 
Send S19.95U5 for express airmail delivery. 


Servo Motor Systems 


100% Satisfaction Guarantee Wide Selection of Products 

You can order from CyberResearch with confidence 
If you are not completely satisfied with your purchase, 
simply call our tolMree hotline within 30 days of 
receiving the item. A friendly customer service 
technician will arrange lor a full refund, replacement, 
exchange, or credit Mo Problem. No Hassle, 

{We reserve the right io rot use returns ort items which 
have been damaged or defaced, and returns Of 
quantity, discounted, dealer, or OEM soles.) 

FREE Application Engineering 

Al CyberResearch we have no salespeople. 

Our engineers have one priority; lo help 
you find the best technical solution to j 0 
your problems. Calling our 

Applications Hotline is like UuMM llQI|| 
having your own free consul- M M VIIVSI & ■ 
tant So caff and let our years M 1 # 9 

of experience work for you. |j 


We accept Purchase orders from: 

* Companies with an established credit account 
* Government Agencies 
• Fortune SOD companies 
- • Universities and hospitals 

m _ If you don't fail into one Ol 

Wf these categories you can 

1.11 place orders prepaid (credit 

S1 card/check) or COD with a 

_ company check. 


Mailing Address; P.(L Bo* 95S5 

New Haven, Cl DD535-0S65 
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NEVADA'S LARGEST COMPUTER WHOLESALER 

SAVE 30-90% OFF RETAIL 


WORDSTAR 6.0 SYSTEMS 


OR WORDSTAR 2000 RIL 3.S 

This, is noli a 
misprint These 
ar* the exact 
same ones 
selling fer over 
$300.00 horn 
our competitors. 

We have 
thousands in 
slock . These are current 
versions. 

FOR SALE BELOW DISTRIBUTOR COST! UST $495,00 ea. 

CALL FOR QUANTITY PRICING! 

90. 00 ... 




2BA-12MHZ. 

28* 16MHZ. 

3&6-U&X . 

384-20SX. 

3S4-25MHZ,. 


$949. 
$999. 
$1099. 
$1149. 
$ 1199. 



INTEL COPROCESSOR 


5 YEAR WARRANTY! 
Quantity 


38* 33MHZ W/ 64K CACHE.,, 
484-33MHZ W/A4K CACHE.. 


$1499. 

$1999. 


Systems include: 14' VGA Monitor & Cord w/256K, Desktop Or Mini Tower 
cow (200 Walt power iuppH > YW Wonr.„ DOS 4.1, Parallel,. Serial, 
clod* & Game Pon r I MB Memory, 1.2/5W Floppy, 101 Key Keyboard, 
40MB Hard Drive. 


MODEMS 


YOUR CHOICE 


Fgiy Hayes compatible, monitor speaker w/ volume central 2400/3CG Baud 
rronsmission role, addrewdUe COM 1 ,2,3.4. Corrr»tihJ*w/ IBM PC, JfT, AT £ 
■Gempotiblei. 2yeer Warranty, Full Dupfen operation, tampletewitli software. 
Auto did, AutoLMiwer. INTERN*! 50* 0fl EXfBtHLL 


PS/2 50/60 BOARD 

AST ADVANTAGE/3 

Comm with OK expandable to 8Meg using SIMMS. 
SuperPak utility soWare. OK - 49.00 
2MEG - 149.00 4MEG - 149-00 SMEG 449.00 

200 WATT POWER SUPPLY 

Direct AT replacement, ULAppr., 11G/220V, 4 Drive Connectors. 

200WATT 3 9. 00 150WATTWX1 4 9. 00 

101 and/or 84 KEY KEYBOARD 

Npwl /oai'WorrniHy r woi4sonXT,AT&3B6 , s. Law cost, 
high quality by Mitsumi, 84 KEY 101 KEY 3D* 08 

60 MEG TAPE BACKUP 

Mfg by Wangtec, compatible w/ MS DOS, Newel, SCO Xenix, 
Pick- Complete w/ contoailer, coble and manual. $399. 


FAX CARD 


W/MOO BAUD MODEM 

Automaticyoop III digital FAX, background operation, send and receive tent, 
Kiwi images, Ben pages,, Hayes compatible, modem buih on 
FAX 9400/7200/4600/2400. Software, telephone cod. 

YOUR COST 99 (WirfwtitModsm] 5 9. 80 


BMMMXDMACHmi 

00387-1616MHz I IS « 
S03B7-2020 MHi 199. w 
BOMBAS® MACHINES: 802&7-66MH I 4t.»* 00387-25 25 MHz 209.*° 

8087-51^2,49.** 80287-0 8MHz $9.** 80387-33 33MHz219.* 

8087-2 BMHzT9." 80287'1010MH : z $9." B03B7-SX16I14 « 
8007-1 lOMHi I f 9« 00287-Xl 99-** 30387-SX20144 * 

CONTROLLERS 

IDL^C/Fbppy 39-°°, lOfiiiWt) 1 I 49. M , B Bit HDady 40 . M 
FOR FLOPFTS: SLper Flippy Con hdb 1.2.360K. 720K 4L M tXivtR 49-* 51 

FLOPPY DRIVES 

MK, 5A “ 49.* 720-31* ■ 49.*, [ 2MEG 3i. M ,l 44MEG-JW " SR-*, 
T™UrTM1 00-?, *m □rtg.nd l&MDrive 99.*° 

10 MEG HARD DRIVE 

Half height - BO MSEC - 6Momh Warranly Utl 149,00 

YeurCost69.« w/eonifdlwL coble odd SSG/" 

20 MEG HARD DRIVE 

3V1 *-«MS£C-6MONTH WARRANTY.W/S/i "MOUNTS 
YOUR COST W." w/EsnlmW & coble odd $»«.“ 

SEAGATE HARD DRIVES 


MONITORS 

12” GREEN 
MONOCHROME 
Tilt A Swivel 
Rase....... 


$69. 


14* MONO/TTl AMBER FLAT SCREEN............. 

14 11 VGA..640X480.(.41 Dot) 

14" VGA.1024X768.1.28 Da)|. 

14" VGA.1024X768 .. (Non Interlace... 

VGA CARD.256K Exp 1 MEG....„ 


.*99. 

$ 347* 
*399. 
$309. 
.*49. 


MODEL 

SIZE , 

ACCESS TIME 

INTERFACE 

DRIVE 

W/CONTRQLifR 

BT225 

2 IMS 

65MSEC 

MM 

149** 

1*9** 

STL 57A 

Aim 

26 MSEC 

m 

174* 

1G4** 

5T25I 1 

42MB 

26M5EC 

MfM 

119“ 

ill" 

5T2C6N 

05MQ 

26M5eC 

scst 

199“ 

439** 

STIOT6N 

04MB 

246^fC 

sea 

349** 

489" 

ST3096A 

B4MB 

16MSEC 

IDE 

199" 

339** 

ST40W 

BOMB 

26M5EC 

MFM 

449-** 

938" 

5T4144G 

1 ZZMB 

26M5EC 

m 

499** 

999" 

Stan** 

12MB 

16MSEC 

IDE 

149** 

389" 

ST1239A 

311MB 

1 MSEC 

toe 

999** 

439" 

sra*w 

338MB 

16M5EC 

IDE 

1 379 ** 

133 S'" 


MINISCRIBE HARD DRIVE 

310OE 5V* *.154 MEG, ESDI, 18 MSEC Accees Time New Factory 
Packed! List! 1 295.00 YOUR COST $499. 


WE WON'T BE UNDERSOLD ON MEMORY!! 


PFSKrttO Sflfi 
DESKPftO 

286N, 3B6NI 

3865X720 

DEKKO 

33i7lfi 


COMPAQ 

MEMORY 

ADDED 

5I3K KIT 
1MB MODULE 


Ok boa ho 
JM0 module 

I MB BOARD 
2MB BOARD 
1MB KIT 
4MB BOARD 
-MB KIT 
I MB BO ADD 
4MB BOAJID 


3S6720, 23, 28AE 

DESKPRO 

386/I0E/25F 


W 

4MB MODULE 
I MB MODULE 
4Mfl MODULE 
1MB BOARD 


386/33. 4M72573J/33L 

system™ 


2MB MODULE 
SMB MODULE 
3?MB MODULE 


5ET/2fiA 
LlE/31 AS/20 
L1E/2B6 

PORTABLE 

306/20 


51 2KKTT 
IM1TCBD 
EXP BP 
2MB KIT 
1 MB MODULE 
4MB MOOtflE 
I MB 
4MB 

1MB BOARD 
4MB BOARD 
I MB KIT 
INTFC BD 
4MB BOARD 
4MB, EXT MD 
1MB MODULE 
2MB MODULE 


MEMORY 

COMPAQ 
EOUiv. PAktr 

113012-001 
11B6BB-001 
110600-001 
M&7W-001 
IIBOWMSOI 
IDB06P-G0I 
1DS06PW71 
10607 MX? 1 
1060*0-001 
106072-001 
113633-001 
113634-001 
113446-001 
tl 2534-Ml 
113131-001 
113132 001 
113644 001 
113645-001 
1151 44-001 
II6661-001 
L16566001 


107321401 
107806001 
10781 tOOl 
107332001 
1 10235-001 
110237 001 
121125001 
121126-002 
H 7061 "001 
It 7061003 
107B51'003 
107707001 
107653-001 
107654-001 
108303-00] 
100304001 


TOSHIBA MEMORY 


TOUR 

COST 


an. 1 

141 

1H 


BOOTABLE 200Q5X 
TI000SE 6 XE/LE 

PORTABLE! 1200*6 
PORTABLE T 3 600 
PORTABLE T330OE 
PORTABLE T3100S* 

" PORTABLE T32O0 

PORTABLE T320G5X & 
I" T1200SXC 

l.“ 

|« PORTABLE 151CH 


ADDED 
1MB BD 
2MB BD 

2MB 6D 
2MB BD 
2MB KIT 

2MB BD 
4MB BD 


2MB HT 
4MB lOT 


RAM CHIPS (DIPS) 


148.* 

Jji/ 


19 BO." 


149. 

199. 

IBB. 

148 

4JI7 

»i/ 
in.* 
398,* 
179.* 
B0. L 
09 8.* 
799.* 
179.* 
379.* 


DESlCTQf 18500 or 2MB KIT 

PORTABLE T52QO 6 T5200C 0MB MT 


TOSHIBA 
60UIV. PAST e 

PCI a-PAB3I1U 
PC I4 'PAB312U 

PCI3-PA3306U 
PC6-FA83Q2U 
1PC9-PAB341U 

PCI tPA83O0U 
PCI 5-PAB31DU 


PCI 2-PA6307U 
PCI2-PAB30PU 


PC10-PASM4U 

FC10-PA83I3U 


ZENITH MEMORY 


EENm MODEL 

aBV20/25/33/33E 


„ 23B6/2V33 


224tt.2I96LP r ZmSX 
TUWIO S«IT 366.3B4E 


SUPER SPQflT 2Ba 
SUPER SPORT Si 


ADDED 
i Ml MOO 
4MB MOD 
IMBMOD 
3MB MOD 
3MB MOD 
IMS KIT 


ZENUTI 

KSUCV. PAT 4 

ZA3BOOME 

zxasotMf 

ZA34COME 

M3WOMO 

2A3334ME 


TOUR 

COST 

111,* 

341/ 

148.* 

148.* 

14B+* 

14B-* 

379-* 


133.* 

378.* 


TOUR 

COST 


IBM PS/2 MEMORY 

FREE MODEM WITH PURCHASE OF P$2 MEMORY 

MEMOfiT «M 


IBM PS/2 MCHDQ 

PS/1 

PS/225/2B6 

K266.50ZtSi-SJC.6i5K 

P$/235Ktl5AA3&X 

PS/25QZL55£j!.655){ 


N/A 


rouft 

COST 


197." 

38*,** 


50, 504.553X660,65SX 
PS/2 

71>E41,(J6I, IJl.PTD 
PV?7D aJ I A61JB21, B61 
RS/760-qal 

P5/280 IT 1,121,311,311 
BD.f.11, All, A6I 
PS/2 

AlLTPitWi 

W,95B.P75 

hitolln ppiri 
L40SX LAPTOP 


l4fOT3/B7fW77 

14V-7259/6A50606 


6450375 

M50339 

6461060 

6450605 Ofi 

34F3077C» 

34F»1I 

6450902 

6460I2B 


13».* 

38*.* 

119* 


ZAI BO-64 
ZA1BO-06 
2AI0O-B/ 
ZA180-66 
ZAI60 64 


HEWLETT PACKARD LASER JET MEMORY 


DESCRIFTIOW I SONS 


256X1 
256X4 
t MEGX1 


I20NS 1Q0N5 

1-49 1.49 

3-35 HI 

1.D9 1.19 

3.99 4.49 4,99 

3.90 3-89 4,10 


3-93 


1.99 

9.49 

4.49 


8088 XT MA0HIFH9 

BOCAfiAM XT 0-2 MEG BOARD USES 256K D-ftAM. OK **.*» 2MEC 1IF.« 
BP1IA 4 384 AT M6CHINU 

BOCA AT PLUS flRAT BC| OA fiMTO Bit. 4.0 UH CGMMTML CONVENTIONAL 
EXPANDED £ EXTENDED MEMORY. SUPPORTS DOS, OS/2, UM/EMS A EEM5 
OK l li** 2MEO II9. 1 * 4ME&399.** SME&399.** 
IQC1IUM/2 Purl 

FQK PS J 50, 60, 50£ 65-70, O-SMB UM/EMS 4 .ft USES IMS SIMMS 

2MB *49.** 4618 3J9.** BA4B489.** 


tip. 

EOLUV.PAffl* 


3S474A/B 

J5475A/& 

N/A 


SIMM MODULES 


DfSCRIPTON 

12DN5 

TOONS 

SONS 

356X6 

a.*° 

8." 


356X9 

4.** 

14." 

17" 

1 MEG X 9 


39." 

43." 

4MEGX9 



189." 


ORDERS ONLY 

800 - 654-7762 

TCCHNkCM/CUSTOMER SKVICE/ORDER STATUS: 

|703] 294-0204 FAX (7C3| 294-1168 

HOURS* M-f 3:00-6:00 PST, SAT *00-3:00 PST 


Mfg. part fcr sw*pi™ gnly, St™ rnpnnry products 3rd party. 

WE ACCEPT INTERNATIONAL ORDERS 


INVENTORY! FAX OR CALL. 

NO SOFTWARE RETURNS 

ALL PRICES FINAL. 



NO SURCHARGE FOR MC/VISA 

TERMS: 

MC, VISA, AE, COO CASH, NET 


('Orw per customer per month I 


_ 1 


1 

g 

a 

AD I 
B121B 








3S6, 307, 207, SX. are iradefflarki at Ind Cerp 


Tortune HXXJ £ G<wwftmer»J Agancim ™,. 

PaaoaoL Ch«ki. COO odd 55,00 
2D* fimtotkiflg Fwavr^timi wjftir 30doya 
H6 refund! or ewchangai oNr 30 ddyr - WARRANTY ONLY 


:ES 5UUEO ro CHANGE SHIPPING: UPS (Miri. S0.25] 

684 Wells Road, Boulder City, 
Nevada 89005 


3S6 BYTE* JANUARY 1992 


mT on Inquiry Co™ . 
























































The Experts Give Acma Rave Reviews For 
Quality, Performance, Service And Value! 

today's leading experts money-back guarantee, a full 


consistently rank Acma 
among the bestl Simply 
stated, at Acma, we build 
quality products that provide 
top performance and tremen¬ 
dous value, And we stand be¬ 
hind our computers with FREE 
on-site service, a 45-day 


one year warranty, and 
lifetime Toll-Free technical 
support. We even load DOS 
5.0 and Windows 3,0 for you. 

it all adds up! All this and 
guaranteed satisfaction make 
Acma an excellent choice - 
and the experts agree! 


“THE PERFECT 
WINDOWS 3.0 
WORKSTATION.** 




“A SOLID VALUE 
FOR YOUR 
DOLLAR.** 


“THE ACMA IS A 
PRINCE AMONG 
PEERS.** 


“...OUR FAVORITE 
IS THE ACMA 
386/25.** 


Acma Gives You All These Features & Services... 


v 45-Day Money-Bac k Guarantee * 
y One-Year Parts & Labor Warranty (Many 
Components Covered By Two Year 
Manufacturer s Warranties) 
y FREE One Year TRW On-Site Service 
(Available In Most U,S, Locations) 

▼ FREE Lifetime Toll-Free Tech n leal Su p port 
y NEW! Tech-Support Now Open Mon-Sat. 
y SPECIAL! $ 1 00 Upgrade Prog ram 
y NOW AVAILABLE! 1,2GB Hard Drives! 


y FREE Return Shipping. Of Replacement 
Or Repaired Parts* 

y NOW AVAILABLE! FtograrTTnable Kdyboadsl 
y Fast Dellveryl 

y 48 Hour High-Temperature Burn-In 
y DOS 5.0 & Windows 3.0" 1 Preloaded 
y Custom System Configurations 
y Personal 8 Business Leasing Plans 
y Credit Card s Not Charged Until Shipment 
y Special GSA (& Quantity) Discounts 


Standard System Specifications ... 


4MB RAM 

1.2MB & 1,44MB floppy disk drives 
Hard disk drives (see below) 

16-bit VGA card with 1MB RAM 
14" Non-Interlaced Super VGA 
monitor (1024x768, .28 dot pitch) 


y 101-key enhanced keyboard 
y 2 serial, 1 parallel St 1 game port 
y Windows 3,0 # * (loaded) St Mouse 
y MS-DOS 5.0 (loaded) 
y Call for custom configurations, 
peripherals, and $1,00 upgradesl 


Notebook SX/20MHZ: 1MB RAM, 40MB/HDD, VGA Display $ 1,795 

386SX/20: 52MB IDE/HD . BEST BUY A WARD/ $1,595 

386/25: 105MB IDE/HDD. $1,795 

386/33: 105MB IDE/HDD, 64K Cache . . BEST BUY AWARD! . $1,895 

386/40: 105MB 1DE/HDD.64K Cache .$1,995 

486/33: 210MB IDE/HDD, 64K Cache . . BESTBUY AWA,lDt . $2,595 
486/33 E ISA: 210MBI DE/HDD, 256K Cache .$3,395 

B Acma Compufera Inc.. 4650 \ Warn Springs framonl. C A 9453A C&lCg 403- 12.0510 623-0818 Fax. FVcfirt* Qm qpprovgt Np surclwoe 

on Visa of Mtsfeccam OrWtt cords am nor changed until tha order a ftp p«f. AH p4C* <md iptcHcaltcn »ut#cr to ehcmflfl wtmput nglpa The 1Q(A 
•atWaeJlwi/415-Day Morey^ackguaranJB® coven Acma Drawl cwnpulwi orify fraftwara, prtrti&fl and iNppino Oifl ntf mduded erd ™y« 

nerf Included Wtr ncfaecc* FQ iCustoma pays !Mc pmg to .Acma tor pem repocement or r&ixjr. cr<j *cfna dOy* letun rftecmg CCdli Tc* oampsl* danaa). 


Special $1.00 Upgrades! 

800 - 456-1818 

Sales: 6orrv7pnn M-F St 8anv4pm Sat. (PST) 
Tech-Support: 7am-6pm M-F & 8arn-4pm Sat. (PST) 
International 510-623-1212,24-Hr. Fax 510623-0818 



i-1 

I YES! Send me FREE reprints | 
I of what the experts are [ 
I saying about Acma! t 


Name_ 

Address __ 

I City__ 

| State/Zlp____ 

| Phone (__)_ 

Please send me reprints far: 

□ 386/SX □ 486 ISA 

□ 386/DX □ 486 EISA 


B 192 
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Maxtor 

340 Mb SCSI 

SyQuest 1 

88Mb RemovableII 

IflD nnnT 

mm 

unnpi n_ 


213 

340 


1 


N\A 

359 

579 

999 

1599 

1649 

2299 


229 

349 

559 

889 

N\A 

N\A 

N\A 


Ask about... 

oar full line of 
Macintosh and 
San-compatible 
SCSI hard drives. 


Quantum 

170Mb SCSI* 



52 

229 

199 

105 

339 

319 

170 

AQQ * While 

kJ %./ Quantities Last 

Call 

210 

629 

599 

425 

1299 

N/A 


VISA, MC, Disc over -No Surcharge 
m, :n Mil AMEX Accepted 




)SX ISA 20 259 

IDX ISA 25 419 

IDX ISA/33/ Cache 569 
IDX ISA/25/Cache 1 1 49 
IDX ISA/33/Cache 999 
lux EISA/33/Cache 1549 


* 30-Day Money-Back Guarantee • 

All products cany a 3 O-day money-back 
guarantee. Your risk In the transaction is 
the cost of shipping. 

* Disk'for'Disk Replacement Warranty ■ 
Quantum, Maxtor, Syquest and Archive 
drives carry a two-year “parts & labor" 
dlsk-ror-duk replacement warranty, 
WHEN, Teac, WangDAT. Conner, 
Mlcronlcs products and Syquest 
Cartridges carry a one-year "parts & 
labor" dlsk-for-dlsk (board-for-board) 
replacement warranty, 

- Mounting Hdwxe St Cables included * 
All Hard Drives Include rails, eirtenders 
and data cables required for standard 
operation. Board products are populated 
but without RAM. 

* Toll-Free Technical Support • 

Toll-Free Technical Support, 9am to 7pm 
Monday thru Friday. Central Time. As 
often or for as long as you need. 

Prices and Specifications subjccl In change without notice. 


DAT Tape 

1.2 Gb Back-up 




rm 


\ 159 599 

Archive ^1499 
WangDAT 2 6ooi999 




600Mb SCSI 

$1499 


1.2G 


Bare 

1199 

1349 

1499 

1849 

2099 


Toshiba 

CD ROM 

$579 


579 

SCSI Interface drive Includes MS extensions 


"Bare" Drive Includes Drive. Data Cable, 
Rails & Extenders 
8-bit SCSI kit (AICJ add $109 
16-bit SCSI kit (Adaptec 1520) add 
$149 

16-bil SCSI Bus Master kit (Adaptec 
1540) add $229 

16-bit MCA SCSI Kit (Adaptec 1640) 
add $329 

32-blt EISA SCSI kit [Adaptec 1740) 
add $599 

16-blt IDE Kit (Seagate St-07) add $31 
16-bit IDE Kit (Cumulus 124187) add 
$79 

Many Models available with Floppy 
Controller 


International Orders 
(816) 478-8300 


Toll Free Australia: 0014-800-125-875 
Toll Free U.K.: 0800 897 545 


Ask About our Full 
Line of Macintosh- 
Compatible Tapes, 
Drives and CD ROMS 


1-800 235-3707 

2900 S. 291 Hwy • 

flltl Independence, MO 64057 

^TECHNOLOGIES 1^* 


Gov., Univ. & 
Accepted Corp. 
PO’s. No Surcharge 
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BLUE STM SYSTEMS. Simply the best. 


■ over seven years, we've been delivering; delivering service, price, and 
■formance. Together, this means value for you. We start by building the 
;t systems possible — using the best components available. Then each and 
ny system receives and a comprehensive quality 

u ranee review. The goal is to driver But if a problem 

t does arise, we fix it—quickly and properly. Each system comes with a 
l one-year warranty, plus life-time toft-free phone support plus all 
terns have a full 


We re here to help you. Our service starts even before you buy. We" re going 
to take the time to leam about your needs and expectations to be sure we 
deliver a system that is just right for you. And we ll continue to help 
throughout the life of your system to make sure you’re always getting as 
much from your system as possible. We're here 

to help you in every way we can. Call us today and see what good 
service really is. 




BLUE STAR 486 SYSTEM 


80486-33 MHz processor a 

4 MB RAM JbML 

130 MB hard drive with Cache Jyli fi 
1.2 and 1.44 MB floppy drives 
64 K Cache (expandable to 256K) 

16-bit SVGA controller with 1 Meg 

Super-VGA color monitor (1024x768) Tower case 

l parallel, 2 serial, 1 game port add $100 

Desktop or mini tower case 

220 Watt power supply 

101 enhanced tactile keyboard 

Serial mouse 

MS-DOS 5.0 plus data base, spread sheet and word processor 
Ask about our free 5-year warranty 


Tower case 
add $100 


BLUE STAR 386 SYSTEMS 


4 MB RAM 

90 MB hard drive with Cache 
1.2 and 1.44 MB floppy drives 
64 K Cache (386-33 and 386-40) 

16-bit SVGA controller with 1 Meg 
Super-VGA color monitor (1024x768) 

I parallel, 2 serial, 1 game port 
Desktop or mini tower case 
220 Watt power supply 
101 enhanced tactile keyboard 
Serial mouse 

MS-DOS 5.0 plus data base, spread sheet and word processor 
386SX-25 386DX-25 386DX-33 386-40 


1,699 1,699 1,949 1,999 


Circle 245 on Inquiry Card (RESELLERS: 244). 
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"Blue Star's 
excellent service 
and support policies 
are a big plus...for 
this solid desktop 
speedster" 

PC Magazine, 

fLffi 


Government and Corporate P.O.'s welcome 


BLUE STAR COMPUTER INC* 

2312 Central Avenue NJL 

Minneapolis, MN 554113 

phone: (612) 788-1092 fax: (612) 788-3442 


Jtf* JHiii specfliMttnw iufojrvt to wrihmil 

mtamis sufcjed Iti jpprcrvjiil 
! oidETE add 7% m)hi lai 

frpirig and handling tfeargst will he dedunlihJ firnn audits or iviunds 
iffkilt EMfwesi* udd r* 

rStnr Ccrmptrtyf lra\ flliuf dtunibuie* SLttr Star Mrarkurting Sin pftfdurt* 



































CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 



PC, PC/XT, PC/AT and PS/2 are trademarks of 

L internationai Business Machines corp. 


Dealer Program Available 

Cybex corporation 

2800 h Bob Wallace Ave. 
Huntsville, Alabama 35805 

(205) 534-0011 
Fax (205) 534-0010 


by cybex 


• no external power 

• "One-Touch’’ selection 

. Mix PC, PC/XT, PC/AT 
and PS/2 

• "AutoBoot" Feature 
boots attached 
computers without 
operator intervention 
after power failure 

• Shows PC power status 

• Mouse support available 


• TTL (MDA, CCA, EGA) 
up to 600 feet away 


• vca up to 400 feet 


• Each unit accommodates 
from 2 to 8 pcs 


• up to 12 units can 
be cascaded 


• Mounting kit available 
for 19" rack installation 
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CAD CNE 


C^udtom C^omputerA 



386/486 Mini-Tower 


386/486 Standard Tower 


386/486 Full Tower 


Computers built to your specifications at competetive prices ! 


WE FEATURE PRODUCTS MANUFACTURED BY: 

IBM/Lexmark - I leu let! Packard - Panasonic - Star Micron ics - !Micro'Vi I ec - (TX - I'eac 
Seagate - Western Digital - Maxtor - Mitsubishi - Toshiba - QVS Cables & Accessories - AOC 
Gateway - 3COM - Boca Research - Digital Vision - Bondwell - Navstar - Irwin Magnetics 
BASF - Artisoft - ('NET - Micro Solutions - Media Vision - Liteon - Chicony - and many more. 


MOTHERBOARDS 


I/O CONTROLLERS NETWORK SUPPLIES 


KEYBOARDS 


4^6-50 MHz .....Call 

456-33 MHz 256k Cache.Call 

486-25 MHz 128k Cache.Call 

386-40 MHz 64k Cache .......... Call 

386-33 MHz 256k Cache ...... Call 

386-33 MHz 64k Cache Call 

386SX-25 MHz Qiche Opr.249 

386SX-16 Mhz.„.215 

286-16 MHz...125 

VIDEO 

OAK S-VGA 1024x768 512k... $89 

OAK VGA 800x600 256k. 69 

OAK VGA 640x480 256k.59 

TRIDENT S-VGA 512k..98 

TRIDENT S-VGA 1MB ....139 


COMMUNICATIONS 

Internal 2400 Baud Modem with 
MNP level 5 and software .... $lv 
Externa] 2400 Baud Modem with 
MNP level 5 and software .... 165 
Internal 9600 Baud Modem with 

V.42 BIS and MNP 5.415 

External 9600 Baud Modem with 

V.42 BIS and MNP 5.479 

CARDINAL TX/RX Fax Modem 

with MNP 5..... 149 

ADTEC TX/RX Fax Modem. 135 
AD TEC TX/RX Fax Modem 
with Yoice/fax auto detect.189 


Super I/O (IDE HDD, FDD, 

2S/1P/1G Port... $ 29 

IDE HDD/FDD ..18 

Adaptec 1522 KIT., 187 

Adaptec 1542 KIT Buss master 290 

Adaptech ESDI Controller.165 

MFM-AT Controller... 76 

MFM-XT Controller (8 bit).57 

MONITORS 

CTX 

5468A Super VGA .28DP .... $330 
5468NI SVGA Non-iuter! a£sd 399 


5432 VGA 29DP.....299 

5439 VGA .39DP ..256 

3436 Multiscan .2SDP....430 

IDENTITY 

Super VGA .28DP.*..$335 

Super VGA .41DP .. 275 

VGA .31DP. 295 

VGA .41DP .. 249 

AOC 

Super VGA .28DP. $348 

VGA .31. 294 

VGA Mono 14"......135 

SAMTRON 

Super VGA .28DP..„..$348 

Super VGA .31DP...324 

MICROVITEC 

17" .28DP Multisync., $1895 

20" Autoscan ..1695 


3Com Ether Link II3C5G3.Call 

3Com EtherLink Plus 3C505 Call 
3Com EtherU nk 16 3C507.Call 


ARCNet 8 port active hub .... $173 

Star 8 bit ARCNet Card.. 62 

Star 16 bit ARCNet Card.108 

16 bit Ethernet Card...156 

8 bit Ethernet Card 138 


WE SI’LL A COMPLETE 
LINE OF NETWORKING 
PRODUC ES ,K SUPPLIES 
FOR PRODUCT AND 
PRICING PLEASE CALL 
\ -800-524*1005 


DATA TRANSFER 

ELECTRONIC 

4 Position Par. Smart Switch $132 
8 Position Par. Smart Switch.. 180 


Parallel 2 to 1 Auto Switch.53 

Parallel 2 to 2 w/Hot Key.65 

MANUAL 

AB Switch Box ...... 19 

ABC Switch Box.. 27 

ABCD Switch Box. 34 

ABCDE Switch Box.. 45 

PRINT BUFFERS 
64k Parallel Print Buffer ........ 145 

256k Parallel Print Buffer ...... 249 


LITEON 101 Soft Click..$59 

LITEON 101 Tactile Click.59 

Chioony 101 w/Trackball.99 


STORAGE DEVICES 

SEAGATE 

MAXTOR 

WESTERN DIGITAL 
(Call for product &. price) 


FLOPPY DRIVES 

TEAC L2MB. $69 

TEAC 1.44MB. .....69 

TAPE BACKUP 

IRWIN Accutrak 120MB.210 

IRWIN Accutrak 250MB ..269 


MISC PRODUCTS 

SOUND/MUSIC 

MediaVision Thunder Board ..$154 

ProAudio Spectrum...355 

DIGITAL VISION 


Computer Eyes Pro...». 349 

PRINTERS 

IBM/LEXMARK. Call 

PANASONIC.Call 

STAR MICRONICS.Call 


r I All OSK ■ i(tiers n tumph’lf lint ml ^ 
cubits JC ;Kci>.v*rtt,s. plotti rs rm tunrv, 
multi i<>-priJtLVMJr,v |>fi\uT 

inickups mill ninth inure, PI.IASI, 
fnl I (urairmil juircMiinf pnidm'lN 


COMPUTER DESIGN, Inc. 
270 Communication Way # 4D 
Hyannis, MA 02601 

Phone (508) 778-1895 
Fax (508) 778-1887 


CAD CNI takes pride in its support and customer 
relationships. If you can not find what you are looking 
for, please call our toll free telephone number. 

Prices and availability subject to change without notice 


“ " Please call 800-5x4-1005 


Business hours: Monday - Friday 9 A.M. to 8 P.M* Saturday 9 A.M. to 5 P«M, Eastern Standard Time 


Orel* 252 on Inquiry Card. 
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Sii MICROS 1-800-424-1126 


286-12 @$285 386-SX16 @ $399 386-SX25 @ $444 386-33 @$599 486-20SX @ $699 
286-16 @$299 386-SX20 @ $439 386-DX25 @ $549 386-40 @ $699 486-33 @ $899 

*AII the above systems include: CPU Motherboard, 1M B Ram, great tooking Chasis, 200WP/S, 1.2 or 1.44 MB Drive, 1:1 FD/HD Controller 


386-25 SX 

386-25DX 

386-33 

486-20SX 

486-33 

* 1 MB Ram 

■ 1 MB Ram 

■ 1MB Ram 

* 4MB Ram 

* 4 MB Ram 

• Power Supply, Chasis 

* Power Supply, Chasis 

* Power Supply, Chasis 

* 100MB Hard Disk 

• 100 MB Hard Disk 

* 40 MB Hard Disk 

• 40 MB Hard Disk 

* 40 MB Hard Disk 

* Case & power supply 

* Case & Rower Supply 

* 1 2 & 1,44 Floppy Disk 

• 1,2 & 1.44 Floppy Disk 

* 1.2 & 1,44 Floppy Disk 

* Keyboard 

■ Keyboard 

• Keyboard 

• Keyboard 

* Keyboard 

* VGA Card 

• VGA Card 

• VGA Card 

■ VGA Card 

* VGA card 

* 1024 x 768 monitor 

• 1024 x 768 Monitor 

• 1024 x 768 Monitor 

* 1024 x 768 Monitor 

* 1024 x 768 Monitor 

* 1 .2 &1.44 Floppy Disk 

* 1.2 &1.44 Floppy Disk 

$ 1,099 

$ 1,199 

$ 1,299 

$ 1,599 

$ 1,799 


MOTHER BOARDS 

MEMORY MODULES 

MATH CO-PROCESSORS FLOPPY & HARD DISK 

CASES & POWER SUPPLY 

XT-12 ....... 

, .$49 

4464 DRAMS . . . 

$1.75 

80287-10 .... 

. . .$69 

CONTROLLER 

Baby AT Case with 


286-12 

. $89 

41256 DRAMS . 

$1.25 

80287-12 . 

. .$129 

IDE Controller FD/HD $29 

20OW P/S . 

. $79 

286-16 ....... 

. .$99 

44256 DRAMS . . 

$4.50 

80387-16SX . . 

.$139 

MFM Controller 2:1 . . $69 

Full Size Case with 


386 5X-16. 

. $199 

1 x 1 MEG GRAMS 

$4.25 

80387-25SX , . . 

. .$169 

MFM Controller 1:1 . . $89 

200W P/S ..... 

. $99 

386SX-25. 

.$249 

1 X 8-80 SIMMS . . 

. . C 

80387-20DX . . . 

, . $175 

1:1 RLL Controller . $109 

Mini Tower Case with 


386 DX-25* . . . . 

.$159 

1 x 9-80 SIMMS , . 

. . A 

80387-25DX . . 

. $175 

ESDI HDC/FDC 

200W P/S . 

.$125 

386DX-33* 

$199 

4 x 8-80 SIMMS , , 

. . L 

80387-33DX , , 

. .$175 

Controller .... $159 

Full Size Tower Case 


386 DX-40* ... 

. .$29 

4 x 9-80 SJMMS . 

. . L 

80387-40DX . . . 

. . $249 

SCSI Controller . , , $149 

WP/S. 

.$170 

486 33‘ . 

$299 

ADD ON CARDS 


HARD DISKS 


Ultrastore Controller $179 

MONITOR & KEYBOARD 

486 SX-20. 

. $499 

MGC. 

.$29 

40 MB IDE .... 

.$179 

MODEMS & FAX 

Monochrome Monitor 

$99 

uru not inciuoeo 

CGC. 

.$29 

80 MB ...... 

. $299 

CARDS 

VGA 1024x768, .31 dp$299 

TAPE BACK UP 


VGA 250 . 

$49 

100 MB . 

. $329 

2400 BPS INT , ... $49 

VGA 1024x768, .28 dp$350 

120 MB ...... 

. $259 

VGAIMB . 

.$99 

120 MB . 

. $399 

2400 BPS EXT . * . , $79 

101 Keys Keyboard 

, $45 

250 MB . 

.$399 

Antivirus Card . . . , 

.$99 

200 MB . 

.$599 

9600/2400 Fax Modern $89 




Sound Blaster Card . $169 

TOSHIBA, COMPAQ, AST, ZENITH, MACINTOSH MEMORY AVAUBALE, TOO. 

14451 Newport Avenue, Tustin, CA 92680 
(714)731-5489 FAX: (714) 731-1538 



1 


9600 BPS Modem . $399 

ONE-YEAR WARRANTY 

Purchase orders welcome 

Prices subject to change withou l not ice. Add 4 % for Ma stereard 
or Visa orders. Net terms please add 5% lo (he total Shipping 
and handling charges extra. These are COD prices. 
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NEW km PRICES! 


Prices continue to dive so please call for our most current prices. 


For TOSHIBA TIOOOSE, TtOOOLE, 
TIOOOXE, T2000, T2000SX, T2000SXE, 
T2200SX, T3300SL, T4400SX 


1 Mb $98 

2 Mb $158 
4 Mb $318 
8 Mb $518 


MORE SPECIALS 

SHARP PC-6541 ..... 

SHARP PC-6340 /jT\ 

SHARP PC-8501 [\J 

COMMODORE CLT286/386 2MB UPGRADE JTT... 
COMPAQ LTE/386S 4MB UPGRADE 

INSTOCKM 
CALL POR 
PRICES 

.$128 

£328 

CONNER CP-2024 20MB HARD DRIVE.$128 

LOGITECH TRACKBALL MOUSE $128 

NEC MULTISPEED 2400B INTERNAL MODEM.$78 

POQUET PALMTOP 1MB/2MB UPGRADE.$228/328 

SANYO MBC-17NB/18NB 2MB UPGRADE.$128 

SHARP PC-6641/Tl TM300Q 60MB HARD DRIVE $498 

T1 MICROLASER/XL (ALL MODELS) 1 MB UPGRADE.$68 

TOSHIBA T1200XE/T5100 2MB UPGRADE. 

...$98 

TOSHIBA T3200 3MB UPGRADE. 

TOSHIBA T1200XE 40 MB HARD DRIVE. 

TOSHIBA T5200 8MB UPGRADE. 

.$168 

.$468 

.$488 

TOSHIBA T5200 200 MB HARD DRIVE.. 

WORD PERFECT 5.1., 

.$748 

.$238 

UPGRADE TODAY AND SAVE! 1 

APPLE P0WERB00K 4MB,/6MB UPGRADE .„. . .... 

. SCALL 

APPLE QUADRA 16MB UPGRADE 

..$698 

.AST PREMIUM EXEC 4MB UPGRADE . 

. $188 


EVEREX TEMPO/LX 2MB UPGRADE. 

GRID 1720/1750 2MB/4MB UPGRADE 

HP 95LX PALMTOP 512K/1 MG UPGRADE. 

IBM PS2L40SX 2MB UPGRADE... 

PANASONIC CF170 1MB UPGRADE. 

PANASONIC CF270/3702M8 UPGRADE. 

PANASONIC CF27Q/37O4M0 UPGRADE .. 

SHARP 6220/TITM20DQ IMG UPGRADE. 

SHARP FC-6641/TITM30QQ 4MB UPGRADE, 
TANDY 2B10HD/3S10HD 2MB/4MB UPGRADE . 
TOSHIBA T3100 & T310O/2O 2MB UPGRADE..... 
TOSHIBA T3100SX 4MB UPGRADE (1 SLOT] 


.$1ZB 

,$1287248 
.,$228/328 
.$128 


..$120 

.,$248 


...$178 

.$128/248 


ZENITH MASTERSPORT 386SX 2MB UPGRADE, 


.$178 

.,$128 


ORIGINAL TOSHIBA MODEMS ON SALE 


2400B Internal Modem lor TIOOO, T1100+, T1200, 

T1600, T3100, T3100e, T3100SX, T3200SX, <£yg 


T3200SXC, T5100, T5200, and T5200C ONLY 


TOSHIBA SUPER SALE 


T5200C 

T520O 

T5200 

T4400SX 

T4400SX 

T44O0SX 

T3300SL 

T3200SXC 

T320DSX 

T32O0SX 

T3100SX 

T220OSX 

T220OSX 

TOTOSXe 

T2000SXe 

T2000SX 

T2000SX 

T20DDSX 

T2000 

T160Q 

T1GOO 

T120QXE 

TIOOOLE 


2O0MB/14MB RAM 
2QQMB/14MB RAM . 


1Q0MB/14MB RAM 
GAS PLASMA 85MB 

LCD 85MB. 

LCD 60MB.. 

85MB.... 


120MB/13MB HAM „ 
12DMB/13MB RAM ... 

40MB/13MB RAM. 

80MB/13MB RAM. 

6GMB/10MB RAM .... 

40MB/10MB RAM . 

60MB/10MB RAM. 

40MB/10MB RAM . 

6QMB/9MB RAM . 

40MB/9MB RAM 

20MB/9MB BAM. 

4QMB/9MBRAM. 

40MB/5MB RAM. 

20MB/5MB RAM. 

40MB/5MB RAM, 
20MB/9MB RAM. 


.$6,538 

.$5,178 

. ,$4,668 

.$CALL 

.ICALL 

.SCALL 

.$CALL 

. $6,256 
,,$4,128 

.ICALL 

.ICALL 

$3,838 

,,$3,608 

.$3,378 

,$3,138 
,,.$2,948 
,„$2,718 
,,SCALL 
,..$2,51 B 
....SCALL 
, ,$CALL 
,,$2,038 
,,$1,898 


LAPTOP/NOTEBOOK SUPER SALE 


AST PREMIUM EXEC 386SX/25C 
AST PREMIUM EXEC 386SX/25C 
AST PREMIUM EXEC 386SX/25 
AST PREMIUM EXEC 386SX/25 
AST PREMIUM EXEC 3865X/20 
AST PREMIUM EXEC 386SX/20 
EVEREX TEMPO/LX 388SX/20 
EVEREX TEMPO/U 386SX/20 
LIBREX 386SX/20 

PANASONIC CF-27Q 286/16 
PANASONIC CF-370 386SX/20 
SHARP PC-6781/PC6881 
TEXAS INSTRUMENTS TM200Q 
TEXAS INSTRUMENTS TM2000 
TEXAS INSTRUMENTS TM30QQ 
TEXAS INSTRUMENTS TM300Q 
TEXAS INSTRUMENTS TM30GQ 
TEXAS INSTRUMENTS TM30QO 
TEXAS INSTRUMENTS TM3OQ0 
TEXAS INSTRUMENTS TM3Q0G 


BQMB/8MB HAM. 

.$4,788 

60 MB/SMB RAM 

$4 50fl 

8OM0/0MB RAM.. ....„. 

...$3,038 

60MB/8MB RAM. 

...$2,770 

60MB/8MBRAM.,,,, 

..$2 698 

40MB/8MB RAM __ __,.. 

.$2,448 

60MB/5MB RAM . 

...$2 558 

4QMB/5MB RAM. ... 

.$2,408 

60MB/4MB RAM.. , „. 

$2 BOB 

60MB/5MB RAM ..... 

.SCALL 

60MB/5MB RAM.,_____ 

.$3,118 

8QMB/8MB RAM . .... 

.$CALL 

20MB/3MB RAM___ ___ 

40MB/3MB RAM. 

..$1,168 

.$1,478 

WINSX 80MB/6MB RAM... 

.$3,178 

WINSX 60MB/6MB RAM 

$2 95B 

60MB/6MB RAM. 

40MB/6MB RAM. 

. $2,668 

.$2,516 

30MB/6MB RAM... 

.$2,48B 

2QMB/GMB RAM. 

.$2,258 


NEW! 

40 Mb Hard 
Drive Upgrade 

for 

Sharp PC6220 
Tl TravefMate TM2000 
CompuAdd Companion 

$748 


tote-a-lap 

“experts in portable intelligence” J5L 

1-800-9-LAPTOP (1-800-952-7867) 

PHONE: (415) 578-1901 - FAX: (415) 578-1914 


550 PILGRIM DRIVE, SUITE F 
FOSTER CITY, CA 94404 


5.25 ir 1 2 Mb 
External Drive 
for ALL Toshiba 
Laptops 
Just 

$168 


SE HABLA 
ESPANOL 

Pregunte 

por 

Hector 


Some prices may 
reflect cash discounts 
Not responsible for 
printing errors 


Circle 234 on Inquiry Card 


JANUARY 1992 - BYTE 363 























































































































































Big Business Productivity 
For Small Workgroups 





* Pop-up Menu & Windows Option 

* Easy to Install and Use 

* Rapid Data Transfer 

* User Upgradable Memory 

* Reliable Automatic Switching 

* No PC RAM Memory Required 

* Toll-Free Technical Support 

* 45-Day Money-Back Guarantee 



Printer Sharing Solutions 

Save Money by Sharing 
Office Resources: 

Printers and other expensive peripherals 
are idle the vast majority of the time. Buffalo 
boxes facilitate efficient utilization of these 
devices, and reduce the need to purchase 
more of them. 

Buffalo boxes further improve productivity 
by allowing easy user access to all shared 
peripherals. With a buffer, all users can 
simultaneously send print data and quickly 
release their PCs to continue working. 


US and Canada Toll-Free: 

( 800 ) 345-2356 

Fax (503) 585-4505 
Buffalo Products, Inc. 

2805 19th St. SE, Salem, OR 97302-1520 

Circla 399 on Inquiry Card. 



Model 

Name 

Total 

Ports 

PCs/ 

Printers 

Memory 

Available 

Printer 

Selection 

Price 
$ / Butter 

SL 

10 

6 Sen. 4 Par. 

Any 

Combination 

256KB - 
4MB 

Pop-up 

Menu 

$495 / 256KB 
$595/ 1MB 

SLP 

10 

8 Par., 2 Ser. 

Any 

Combination 

256KB - 
4MB 

Pop-up 

Menu 

$495/256KB 
$595/1MB 

HXM 

4 

2 Ser., 2 Par. 

Any 

Combination 

256KB - 
16MB 

Pop-up or 
Buttons 

$295 / 256KB' 
$395/IMB | 

HXS 

4 

Serial 

Any 

Combination 

256KB - 
16MB 

Pop-up or 
Buttons 

$295/256KB 
$395/I MB 

HWP 

5 

Parallel 

3/2 

4/1 

256KB - 
16MB 

Pop-up or 
Buttons 

$295/256KB 
$395 /I MB 

HXP 

4 

Parallel 

2/2 

3/1 

256KB - 
16MB 

Pop-up or 
Buttons 

$245/256KB 
$345 /I MB 

HCP 

2 

Parallel 

1/1 

256KB - 
16MB 

One 

Printer 

$225/256KB 
$325/I MB 

AS-41 

5 Parallel 

4/1 

None 

One Printer 

$195 

AS-31 

4 Parallel 

3/1 

None 

One Printer 

$175 
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ABTECH 486/33 


64K Cache 

I ABTECH 486/33 Mhz Motherboard 
I AMI BIOS/Intel CPU 

■ 4MB RAM -to 64MB 

■ 1.2 MB FD (5.25 lh ) 

■ 1.44 MB FD (3.5") 

I IDE Ctrl. w/2scrial p l parallel,I game 
I Desktop Case w/200W P.S. 

I 101 Enhanced Keyboard 


Cl 

’CCS 



386/33 Mhz $999 

386/25 Mhz $899 

386SX/20 Mhz $799 
Same standard feature as above 

♦ OPTIONS^ 

Add to above configuration 



Hard Drives 


40 MB HD $189 
80 MB HD $299 
120 MB HD $379 
200 MB HD $579 
345 MB ESDI $1,499 
760 MB ESDI $1,799 
1.2 GB ESDI $2,899 
Internal CD-ROM $399 
120MB Tape back up $269 
250MB Tape back up $329 



Monitors w/video card 

12” Amber display monitor $79 

14" Amber display monitor $119 

14" B&W display monitor $119 

14" Mono VGA monitor $169 

14” SVGA color monitor (1024x768) $389 

14” SVGA non-interlaced monitor $469 

Call for 20” Monitors pricing 

Med. Tower Case w/ Power supply add $25 

Full Size Tower Case w/ Power supply add $45 


At ABTECH, we are committed to producing high performance computers 
revolving around the latest technology. We provide quality service and 
support with our systems but also keeping the prices down. ABTECH 
provides flexibility, from custom system configuration to networking, 
leasing, upgrading, and trade-in programs. So give us a call and well show 
you there is a difference with ABTECH. 


The sign of 
excellence in 
performance 
and quality 



The 

assurance 
of quality 
conponents 
in each 
ABTECH 
system 


The 

assurance 
of support 
and service 


Free for all 
Corporate 
Accounts 


One year 
parts & 
labor 
warranty 


On-Site 

Service 

l. .. b 

Option 



Our trained 
technicians 
can provide 
solutions 


ttt 

TECH 

SUPPORT 


ABTECH 386SX/16 Notebook 



Dual Battery (7 hrs.)*2MB RAM - to 
8MB*40MB HD (60MB option)* VGA 
LCD/64 gray scales*Interchange 
modules -Fax/modem, voicemail, 
scanner etc.. 386 /25 & 386/33 available. 



91 Buyer 's Guide 

— 


Byte Outlook 92 
Computer Buying World 
Computer Shopper 


So I bourne 

Sparc 

Station 

Authorized 

Dealer 



818 . 575.0007 


24 HOURS 

fax 818 . 575.1500 



I TimririTT 
* n i i mij i i 


INCORPORATED 




ABTECH Argentina ABSTRACT Technology 

Buenos Aires. Argentina Burcrest, Romania 
Tel: 783,2266 Teh 104273 

Fax: 782.6890 Fax: 120581 


ABTECH Brazil 

Sdo Paulo.Brazil 
Tel; 212.2559 


ABTECH China 

Beijing. China 


1431 N. Potrero Ave. Unit B, 
S. El Monte, CA 91733 
USA 


99l ABTECH Iricl Th* bn util ill mmn mcntiemed ire tn durn irki □! 
■dit rjTidi jrr puEncct 1 o purdume 30 diywmoniy bide x,uirinloe. 
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Get A 

Our Three-Way 
Guarantee Just 
Got Better. 


f he Lodestar Three-Way 
Personal 

Guarantee has always 
been one of the industry's 
most comprehensive. But 
now it just got better. 
Introducing The Lodestar 
Five-Way Personal Guaran¬ 
tee. Now, every Lodestar 
system is covered five 
ways to insure your 
complete satisfaction. And 
that should take a lode off 
you mind. 


1 . MONEY BACK GUARANTEE. 

If you change you r mind-lot any 
reason^imply return your LodeStar 
system to us in original condition 
within 30 days of your receipt 
andwe’ll refund your money. 


2 FREE LIFETIME 

. TECHNICAL SUPPORT. 

For as Jong as you own your system, 
well.give you FAST, FREE unlimited 
technical advice andguf dance from 
our experi stafi', This includes any 
support needed to upgrade or modify 
your system . 

2 FREE LIFETIME 
w/- LABOR SUPPORT. 

Although you will probably never 
need it loros Jang as you own 
system, A ‘ be protected by our 
100% labor warranty 

A FREE 2-YEAR 
± f PARTS WARRANTY. 

For a full two years after purchase, 
your Lodestar computer will be cov¬ 
ered by our 1QQ% parte warranty, 
with last turn around on any replace* 
ments- 


5 FREE f YEAR 
, ON-SITE SERVICE.. 

For a lull one year after purchase , 
you'll have me added security of our 
coasi-tocoast FREE on-site service. 


Carry A Greater 
Lode In The Future 


E asy and inexpensive upgrades are 
built right into your LodeStar com¬ 
puter. Unlike conventional modular 
upgradeable systems from other compa¬ 
nies, you can upgrade your LodeStar 
system at a fraction ot the cost-all the way 
from 386DX to 486SX or 486DX, at any 
clock speed. 

Thanks to our unique non-proprietary 
Moduless Upgrade design, LodeStar sys¬ 
tems can be upgraded by simply plug¬ 
ging in the new chip and oscillator that 
comes in their inexpensive upgrade kit. 
Another bright idea from LodeSiar-It’s just 
that simple! 

tf^very LodeStar computer is fully loaded 
C with value. This includes unsurpassed 
quality throughout, To make certain of 
this, every system is individually pre¬ 
tested and bumed-in for 72 hours prior to 
shipment. And of course, we stand be¬ 
hind our quality with our comprehensive 
Five-Way Personal Guarantee, You will 
see this quality all the way from our 
StarView SVGA Non-Interlaced Monitors 
with flicker-free image, to our ownStarKey 
extended keyboards. And we pack in 
even extra value by pre-loading MS DOS 
5.0 & Windows 3,0, as well as a Hi-Res 400 
DPI serial mouse on every system. And 
our systems can be upgraded to include 
optional cache, RAM, more hard disk 
capacity, larger monitor, and a host of 
other enhancements you may require. 
Add it all together - stellar performance, 
brilliant quality, and guarantee that out¬ 
shines all others - and you've got LodeStar . 


Moduless Upgradeables 













m 


386 33MHz 
$2089 

Intel 60306/33 Processor 
64K Cache RAM (EKpandable to 256K) 
4MB RAM (Expandable to 32MB) 

125MB IDE Hard Drive with Cache 
Teac 1.2MB 5.25 H & 1.44MB 3.5* Drives 
3MB SVGA Non-interlaced Color Card 
14 r SVGA Ncffi-mteilaced 1024x766 
Flicker-Free Color Monitor 
2 Serial. 1 Parallel, St 1 Game Port 
MS DOS 5.0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Desktop CPU Case (Verticals optimal} 
Upgradeable to 40 MHz & 

486SX 20. 486 33/50 

386 40MHz 


$2179 


Case Options 


Every LodeSrat system comes 
with tour C P U, Case options: 
The Desktop, or the Mini, Mid or 
Full Vertical Cases, 


386 Systems 


386 25MHz 
$1879 

Intel 00386/33 Processor 
54K Cache RAM (Expandable to 256K) 
4MB RAM (Expandable to 32MB) 

85 MB IDE Hard Drive with Cache 
Teas 1.2MB S.25 H Sc 1.44MB 3.a - Drives 
IMB SVGA Non-interlaced Color Card 
14* SVGA Non-Interlaced 1024x766 
Flicker-Free Color Monitor 
2 Serial, 1 Parallel, & 1 Game Pari 
MS DOS 5.0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Desktop CPU Case (Verticals optional) 
Upgradeable to 33/40 MHz St 
486SX 20,486 33/50 


386SX 16MHz 
$1335 

Intel 80386/16 Processor 
2MB RAM fit 42 MB Hard Drive W/Cache 
Teac 1,2MB 5.25' 8c 1.44MB 3.5' Daves 
IMB SVGA Gator Card 
14' SVGA 1024x768 Color Monitor 
2 Serial. 1 Parallel, 8c 1 Game Port 
MS DOS 5.0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Desktop CPU Case (Verticals optional) 

386SX 25MHz 


$1395 


486 Systems 


486 33MHz 
$2495 

Intel 80386/33 Processor w/ 8KB internal 
Cache & Built-in Math Coporcessor 
64K Cache RAM (Expandable to 256K) 
4 MB RAM (Expandable to 32MB) 

125MB IDE Haid Drive with Cache 
Teac 1,2MB 5.25' & 1.44MB 3.5' Drives 
1MB SVGA Non-Interlaoed Color Card 
14* SVGA 1024x768 Non-Interlaced 
Flickej-Fiee Color Monitor 
2 Serial. 1 Parallel,. 8c 1 Game Pori 
MS DOS 5,0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Serial Mouse 
Mid-Vertical or Desktop CPU Cass 
Upgradeable to 50MHz. 

486 50MHz 


486SX 20MHz 
$2255 

Intel 80386sx/20 Processor 
64K Cache RAM (Expandable to 256K) 
4 MB RAM (Expandable to 32MB) 
125MB IDE Hard Drive with Cache 
Teac 1.2MB 5.25' Be 1.44MB 3.5' Dnves 
1MB SVGA Non-Interlaced Color Card 
14' SVGA 1024x768 Non-Interlaced 
Flicker-Free Cdor Monitor 
2 Serial. 3 Parallel, 8c 1 Game Pori 
MS DOS 5.0 & MS Windows 3.0 
Starkey 102 Keyboard 
Hi-Res Senal Mouse 
Mid-Vertical or Desktop CPU Case 
Upgradeable to 33/50MHz 


'AMtf A Foil verticals my to toff ttismt on torn tyttomt . 


$3959 

1.800.875.7568 


r he right tool toi the 
job. That's what you 
want, A computer that's 
powerful enough to 
handle your needs today, 
arvd flexible enough to 
anticipate your need to¬ 
morrow, Lodestar has that 
computer. 

A t Lodestar, our expert 
/I customer consultants 
are here to guide you to 
the right, system for your 
needs. Call for a free con¬ 
sultation at 1-800-875- 
7568. LodeStar oan even 
custom design a solution 
around your require¬ 
ments. And once you've 
ordered your LodeStar 
system, you can expect 
shipment within 48 hours. 
No one else can oiler you 
the extraordinary combi¬ 
nation of quality, service 
and support of LodeStar. 
Let LodeStar pack you 
Five-Way Personal Guar¬ 
antee Certificate in a box 
filled with a system built 
for you. 


1 

Lodi 

L 

COMPUTER 


18539 East Gale Ave. 
City of Industry, 
California, 91784 
Tel: 1.818.810 3818 
Tech Support: 
1.800.875.7569 
Fax: 1.818,810.5928 


GDVbMMEHT, SCHOOLS AND CORPORATE 
PURCHASE ORDERS WELCOME. All prices arvd 
gpedticalions subject to change wrihoul-no¬ 
tice- 2-Year Parts Warranty applies fa LodeStar 
products .arUy. Money Bade Guarantee does 
not include Snipping Sc hcmdlpg, and all 
returns mtist be shipped p?e-pctid & In resal- 
dblfr condition Please sail to ccrilitm pH war¬ 
ranty details Photography is-lor titostrertfart 
only Nosurchaige on VT5A. MasterCard, fit 
Discover 2%. oash discount oh all Pie-Pcod 
systems Purchase bidets ate accepted, on, 
approved credit Galitomlo orders add 8 1/ 
4 % sale? rax. Ait product bedrnes. trademarks 
and tegierered trademarks are the property of 
their tespeotive compopips. Fci hnore v/nttert . 
inf Che nation, please aatt for oui FREE product 
catalog. 

Circle 247 on Inquiry Cord, 





































EXPANSION BOARDS 


Orchid Technolog} 

Ramquea 16/32 

2-0MB for PS/2 50/55/60/70/80 
OK $229 2MB $329 
Raraquest 8/16 OKS159 2MB $259 

BOCA Research 

Bocaram At Plus 

OKS119 2MB S199 2-8MB UM 4.0 ATs 
Bocaram AT/IO PUs 
OK $157 2MB $257 up to 4MB 
w/serSpar ports 

Bocaram 2 for FS/2'sOK $159 2MB $259 

AST Research 

6pak 286 OK $109 2MB $209 
Rampage Plus 286 OK $349 2MB $459 
up to 8MB for AT UM 4.0 

Intel 

Above Board Plus 8 w/2MB $499 


VIDEO GRAPHICS CARDS 


ATI 

8514 Ultra 512K PS/2 or ISA BUS $469 
Graphics Ultra 5I2K& mouse $565 
Graphics Vantage w/5!2K $399 
MEW!!! VGA Stereo XL w/t MB $375 
VGA Wonder XL 512K w/raouse $239 

Orchid Technology 

Fahrenheit 1280 w/1 MB & Sierra $399 
Prodesigner tIS 512K $259 L MB $289 
Prodesigner J IMC for PS/2 1 MB £399 

BOCA Research 

BOCA Super VGA512K$!391MBS179 


PRINTER UPGRADES 


Hewlett Packard 

Laserler. 1ER til, 1ID. IIIP 
1MB $75 2MB $119 4MB $205 
Userjetll.ilD 

I MB $95 2MB $1494M8 $249 

Panasonic 4420 & 44501 

I MB $109 2MB $149 4MB $249 
44501 MB $179 4455 2MB $269 

Epson EPL6000&EPL 7000 

1MB $129 2MB $1514MB $255 

IBM 4019 &4019E 

I MB $120 2MB $155 3.5MB $219 


Than Just 
Their Name, 


MEMORY CHIPS & MODULES 


DRAM 

1X1-70NS $5.25 256X4-80N8 $5.15 
1X1-80NS $4.95 256X4-100NS $4.95 
IX1-I0QNS $4.75 256X4-I20® $4.75 
256X1-80® $1.99 256X1-129® $1.75 
256X1-100NS $1.85 256X1-1 SONS $1.50 
64X4-80NS $3.00 64X1-11)0® $1.75 
64X4-100® $2.75 64X1-I20NS $1.60 
64X4-120NS $2.50 64X1-150NS $ i .35 

SIMM/SIPP Modules 

4X9-70NS $247 256X9-70® $21 
4X9-80,NS $230 256X9-80® $ 19 
1.X9-70NS $53 256X9-tOO® $ 17 
IX9-B0NS $50256X9-120NS $15 
1X9-100® $49 


MATH CO-PROCESSORS 


IILSI 

US83C87-16. -25. -20 8 -33 $ 199 


US83G87-16SX S115 -20SX $ 139 
New US83C87-40 $279 

Intel 

80387-16, -20, -25 & -33 $249 
80387-16SX $139 -20SX $189 
80287-10 $89 80287XL$125 


34F30114-16MB MOD 70&80 
w/4MB$477 

Procom PS/2 Hard Drives 

Zero Slot 124MB MDL 50 $796 
124MB MDL5QZ.55SX. 70 $740 
200MB MDL 50Z55SX. 70 $1065 

PS/2 Accelerators 

Mode! 50.60 & IBM AT Intel Snap-in 386 
386SX-20MHZ $435 

Kingston 

SX-Now 386SX 20MI17. for 50.60.50Z 
& 30-286 $399 

KOEHa 

Compaq Deskpro 

Deskpro 386/20,25.20E. 25E& 386S 
4M B Module $279 4MB eepboard $327 
Deskpro 386/33 486/25 Systempro 
2M B Module $149 6 socket exp, M 
W/2MBS395 

I /3 height floppy disk drives 

1.44MB $1291.2MB $139 

Portable LTE 286 

1 MB $119 2MB $169 4MB $499 

Portable LTE 3868/20 

I MB $275 4MB $499 

Portable 386/20 

i MB Upgrade kir. ® 145 4MB exp/ext 
brd £375 

SLT286 !MB$1564MB$569 
SLT 380 1MB $156 2MB $255 
4MB $560 


IBM PS/2 UPGRADES ■ LAPTOP UPGRADES 


IBM PS/2 Memory 

6450604 2MB MOD 50Z. 55SX. 70 $109 
6450608 2MB MOD 70A21 $129 
34F2933&77 4MB PS/2 SIMM $239 
30(5360 2MB for 30-286 $109 
6451060 4MB M0D80-A21/A3I $269 
64501284MB MOD 0O&95 $359 
6450902 2MB MOD SO & 95 $169 
6450609 2-8MB MOD 50.50Z, 60 $350 
6450605 2-8MB MOD 70 & 80 $350 
34F3077 2-14MB MOD 70 & 80 
W/2MBS365 


Toshiba 

T1200XE/SE, T1600.T3100E. 13100SX, 
132006X. 15100.15200.2MB $139 
T3200SXC 2MB $159 4MB $299 
T1OOQSE/XE/LE 8 T2000SX IMB$I79 
2MB $249 

T1000LE &T20005X 4MB $499 
T31OOSX, T3200SX 4MB $290 
132003MB $254 

Megahertz Laptop Modems 

2400 BD internal $149 w/MNP5 $210 
2400/9600 FAX/Mudem w/MNP5 $367 


i VISA ; 


I hen you want to 
| upgrade your computer, 
calling a company that fust 
knows brands and order 
numbers won’t get you very far. 
That's why Universal offers you 
so much more. 

Not only does Universal offer 
the widest selection of brand 
names available but we’re also 
knowledgeable about how they 
work. And how they're installed. 
So we’ll be able to help you fig¬ 
ure out what you need. And 
we’ll do it in a way that'll be 
very understandable. 

Universal also offers a variety 

15451 Redhill, Suite E. Tustin. CA 92680 


of ways to purchase and receive 
your orders. You can use a Pur¬ 
chase Order or C.O.D. Or you 
could put it on your credit card. 
With no surcharge added, of 
course. APO. FPO and orders 
from around the U.S. and the 
world are also happily accepted. 

As far as shipping goes, 
same day and overnight is avail¬ 
able. So we can send it anyway 


you like. 

Since Universal's prices are 
so competitive and because we 
check every product before it’s 
shipped, our return policy is 
very user friendly. 


800/678-8648 


UNIVERSAL 


is guaranteed to be completely 
compatible with your computer. 

No one else offers you 
so much. 

If you have any questions or 
if you would like a complete list 
Everything Universal what Universal has. give 

sells comes with a 5 us a call. Or you can 

year warranty, has receive this infor- 

a 30 day money nm'i^T^mlLuTimiii:- mation by fax or 

back guarantee and __ mail. Whatever's 

—NHED_ easiest for you. 

So. if you want to make some 
upgrades to your computer, call 
Universal. No matter what you 
want to do. we'll tell you how to 
get it done. 


Phone: 7141258-2018 Fax: 714/258-2818 
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Our 436/33 has a cache so big, ft gets a 99% hit-rate. 



COMTRADE 386/33 

staff is friendly and knowledgeable* w 

ft's a high performance machine, at a price 
that could stun a corporate purchasing officer 


NO WONDER 
SO MANY 
BUSINESSES 
ARE PROUD 
TO WEAR 
OUR LOGO 

* With ComTrade, You’re In Good Company ■ 

• Corporations • 

Honeywell * General Electric * Bell Atlantic 

* Jet Propulsion Laboratory • Norland Corporation 

* Xerox Co rporation » Johnson & Johnson 

* Unisys Corporation * AT&T ■ Olin Chemicals 

* Ram ad a Hotel * Samsung Corporation 

* NASA * AlphaBeta Super Market 

* Eaton Corporation * Loral • Allied Signal 

* Vulcan Materials * Sandia National Laboratories 

* Universities * 

University of Florida * University of Hawaii 
* Memphis State University * University of Michigan 

* University of California Los Angeles 

* University of Alaska • University of Toronto 

* University of Southern California 

* Indiana University * Oregon State University 



33 MHz 386 Cache 

ONLY $1,795 

■ 4 MB RAM (70ns) 

■ Whopping 128K Cache Memory 

■ L2 MB & L44 MB Drive 

* 130 MB I Sms Maxtor IDE Drive 
with 64K Lookahead Cache 

■ 16 Bit Super VGA with 1 MB 

■ 1024 Non-interlaced SVGA Display 
(VESA standard for flicker-free) 

* 2 Serial/I Parallel/1 Game Ports 

■ Enhanced 101-key Keyboard 
® Hi-Res 400 DPI Serial Mouse 

■ MS-DOS 5.0 & Windows 3.0 

25 MHz 386 VGA 

ONLY $1,655 

» 4 MB RAM (70ns) 

■ 1.2 MB Sc 1,44 MB Drive 

■ 85 MB 17ms Maxtor IDE Drive 
with 32K Lookahead Cache 

* 16 Bit Super VGA with 1 MB 

■ 1024 Non-interlaced SVGA Display 
(VESA standard for flicker-free) 

■ 2 Serial/l Parallel/1 Game Pons 
“ Enhanced 101-key Keyboard 

» Hi-Res 400 DPI Serial Mouse 

■ MS-DOS 5.0 & Windows 3.0 


33 MHz 486 Cache 

ONLY $2,255 

■ 4 MB RAM & Built-in 487 

■ Whopping 256K Cache Memory 

• 1.2 MB & 1.44 MB Drive 

■ 130 MB 15ms Maxtor IDE Drive 
with 64K Lookahead Cache 

■ 16 Bit Super VGA with 1 MB 

■ 1024 Non-interlaced SVGA Display 
(VESA standard for flicker-free) 

■ 2 Serial/1 Parallel/1 Game Ports 

■ Enhanced 101-key Keyboard 

■ Hi-Res 400 DPI Serial Mouse 

■ MS-DOS 5.0 5c Windows 3.0 

33 MHz 486 Plus 

ONLY $2,755 

■ Same configuration as our popular 
486/33 except this machine has 8 MB 
R AM 6c a 210 MB 15ms IDE disk 

Video Upgrades 

* 17* SVGA Color Display $750 

■ 20" SVGA Color Display $1690 

■ Orchid 1 ®* Fahrenheit 1280° 

S3 Graphics Accelerator $290 


Quality ts Everything. This philosophy has made us the successful company we are today. 

There is a diflcrence. From day one, our belief in superior quality and high performance has 
allowed us to enjoy the success we have today. We are not only technically oriented, but most 
importantly, people oriented. PC Sources Magazine puts it this way "Comtrade qffh'S an 
inspired combination of top-notch components, friendly toll-fire customer* support, and low 
prices." We couldn't have said it better. At Comtrade, people make the difference. 

Non-interlaced f Flicker-free 1024x768 SVGA L You’ll See the Difference. 

Our 14" non-interlaced Super VGA color monitor, which has a 0.28mm dot pitch, can display 
absolutely flicker-free 1024 x 768 image. It is VESA standard. Now this top of the line option is 
Standard with our Comtrade systems. Absolutely the Best Graphics Package. 

• Better Graphics • Faster Drives • Bigger Cache • 



COMTRADE 

"where quality is everything" 

800 - 969-2123 

30 DAY MONEY BACK GUARANTEE 
ONE YEAR PARTS & LABOR WARRANTY 


Circle 238 on Inquiry Curd (RESELLERS: 239). 


JANUARY 1992 • B Y T E 369 






























You May Recognize 
Some of Our Customers... 

Intel Corporation LLC. Berkeley 

M. LT, Procter & Gamble 

PG & E Digital Equipment Corp, 
AT & T Clcnisen University 

N. A.S.A. U.S. Dept, of Agriculture 
S.W. Bell U.S. Dept, of Navy 
DuPont U.S. Marine Corps 
Exxon ILS* Army Washington Post 
U.S. Veterans Hospital Admin, Ctr 
Lawrence Livermore Laboratories 
Lockheed Missile/Space Eng. 

...and the list goes on and on ... 


Monthly Specials!! 


MIC?0>L* 

486-33 SERVER 


■ Intel S0486-33MHZ CPU Upgradable to 50MHz - 
m Fault-Tolerant Operation 

■ Dual Maxtor 3BG MB r 0.5ms Drives w/ Hard Disk Mirroring 

■ ESDI Disk Caching controller (DPT ) 

• 16MB 60os RAM expandable to 32MB onboard 

■ 1 2MB and 1.44MB Floppy Drives (TEAC) 

■ Speed Star PI us, 1 MB .16-bit VGA card.Hi color, non-interlaced 
m 14' SVGA - Nl Monitor. 1024 % 768,0.28dp (Relisys-1422) 

■ Keytronics 101 Keyboard (USA) ■ 1 Parallel Serial Ports 

■ Tower Case w/10 drive bays/digital display/300W P/S 

■ American 60QW Smart UPS * MS.DOS50 


Hand Disk Mirroring atlmmates 
[he need 1 or bach-ups and 
protects data. The system 
automatical switches to the 
second hard drive containing 
idantical data as on the First 
drive, In the went nl hard disk 
1 allure. 


Free on-site service 
to most locations 

" Intat Inside is a trademark or Feral Corporation, 



Miceo-Lt- 

ISA 486-33 CACHE (Symphony) 


$2395 


We offer su pi 
values in the 

Int 

C 

trior products, and the besl 
industry at unbeatable prices! 

telligent 

Choices 


s 

* 



r“i 



6895 


256K Cache 


‘HM.cn 


Standard System Features: ( 'Unless specified differently In Specials) 

■ Motherboard - Intel CPU ■ 1 - 2MB and 1 -44MB FDsfTeae) ■ 101 Enhanced keyboard 

■ 4MB 70ns RAM on-board a Dual HDD/FDD controller ■ Desktop case w/ PS 

■ Math co-processor socket ■ 2 serial/1 parallel ports OPTION;Tower case add - $100 

SYSTEMS: (Prices below do not include Hard disk drive, monitor / card) 

486-33 EISA w 64k cache (Micronics MB) **»#****•*«»<•*' ... $1,995 

486-33 ISA w/64k cache (MCf/Symphony) upgradable lo 50MHz . .. $1,195 

486-SX/20 w/64k cache (Symphony™) ... $945 

386-33 w/64k cache (Symphony™) .... .. $875 

3S0-25(Symphony™) upgradable lo 33MHr40MHz ............ .. $745 

386-SX20/16 .. $665/635 

386SX-V20 Vanda NOTEBOOK 2MB RAM, 40HDD, 32-Grey scale mono VGA, 6.2 lbs. .$1,750 
386SX-16 LAPTOP 2MB RAM, 40HDD, Mono VGA, 10.9 lbs. .. . $1,495 


IVIIC^D-L" 

386-33 CACHE (Symphony) 


. IMIC50-L* 

1795 l38e-sx/i6svG« 


1195 


■ Inlel 8G486H33MHz Processor - Upgrades Eo 5GMKz; 

Socket for removable crystal allows for CPU changes 

■ AMI BIOS, Symphony™ Chipset, Dallas DS1287 real-lime 
clock (w/IO-year warranty) 

■ 64k Cache SRAM exp. to 1 MB onboard 

■ 4MB RAM 70ns exp to 32MB onboard 

■ 1,2MB and 1.44MB Floppy Drives (TEAC) 

■ 120MB IDE HDD ■ IDE HD/FD Controller 

■ SpeedStarPlus, 1MB, 16-bit VGA card, Hi Siena color 

■ 14' Super MuJli-scan .non-int,l024x7G8.0.28dp(Rdisys-1422) 

■ 1 Parallel# Serial Ports ■ Keytronics T01 Keyboard (USA) 

■ Mid Tower case (Heavy duty), P/S and digital display 

■ MS-DOS 5 0 - MS-Windows 3-0 and MS compatible mouse 


i Intel 80386-33MHz Processor - Upgrades to 40MHz, 

Socket for removable crystal allows lor CPU changes 
i AMI BIOS, Symphony™ Chipset, Dallas DS1287 
real-time dock (w/10 year warranty) 

1 64k Cache SRAM exp, to 1 MB onboard 
1 4MB RAM 70ns exp, to 32MB onboard 
1 1,2MB and 1.44 Floppy Drives (TEAC) 

1 120MB, 15ms IDE HDD/FDD controller 
1 16-bit VGA Card w/lMB 

1 14' SuperMullhscan, non-int 1024x768,0,28dp(Rdisys-1422) 
1 1 Parallel# Serial Ports ■ Keytronics 101 Keyboard (USA) 

■ Deluxe Baby Case wilh 200w UL Power Supply>S-bays 
i MS-DOS 5.0 - MS-Windows 3.0 and MS compatible mouse 

, OPTION: 386-40 SVGA system - add $75 



ICC 
Class B 
Approved 


. Intel 80386-SX/16MHZ Processor - AMI BIOS 

■ 2 MB RAM expandable to 8MB onboard 

■ 1.2 MB Floppy Disk Drive (TEAC) 

1 1,44MB Floppy Disk Drive (TEAC) 

(Hard Disk-Floppy Drive controller 

■ 52MB 17ms IDE Hard Disk Drive 
»1 Parallef/1 Game# Serial Ports 
i Keytronics 101 Keyboard (USA) 

1 16-bit VGA card w/512K (Flicker Free) 

1 14' SVGA Monitor 1024 x?6fl, 0.2Sdp (Reltsys RE-9514) 
i Deluxe Baby Case with 20Gw UL Power Supply/6-bays 
i MS-DOS 5.0 6 MS Window 3.0 and MS compatible mouse 
i OPTION: 386SX-2Q SVGA system - add $35 
, OPTION: 386SX-25 SVGA system * add $70 


■ I It 11 11 1111 M 

486-33 EISA wk Cad»^w«iwics r ...- $1565 

486-33 AT *<6IK CadiB ■ Sffnphony . 3 775 

43Eh33 AT wwk Cadi* ops.$655 

466-SX/20 w^4K Cadhe ■ Symphony . $535 
488-SX/2C 1 nen- Cadia - Symphony ..... $445 

336-40 Cadip • Symphony.$525 

336-33 «!-&<*£ Cadre ■ Syinj^iin^. $475 

386-33 non Cad» Symphony . $355 

386-25 run Symp^nif .$315 

336-SX20 wfra CjUw . $245 

336-SX20 /16™ .. $215/185 


HARD DRIVES 


Maxtor MXT-708QA 01 MB iqe.$285 

Maxtor MXT-7120A/S 130MB ,....$360 
Maxtor LKT-213A 213MB ide ....... $535 

Maxtor L XT-340A 540MB ide.$915 

Maxtor XT-8580E/S 380MB ...$1025 

Maxtor XT-B760E 768MB .$1335 

Maxtor XT -B760S 763MB .$ 1425 

Maxtor 1.02 GB SCSI.$1995 

Conner CP-3OO0 4DMB.$179 

Conner CP-30104 1 20 MB..$350 

Conner CP-3204 200MB.$555 


Quantum LPS52A saw tim r.$215 

Quantum ProDrIOSAT losMB.irms. $330 
Quantum PraDr120AT fKMB.t&ns. $360 
Quantum ProDr2t0A/S tfOW.F^ns $595 
Ultrastor 12F esdi Gntk wozk Cattie $160 
□TC-3290 scsttEA.&isK...,..,^ $575 

Adaptec 1 740 Bkje scswsa .$430 

Adapted 54 2B-ft srai m fm $260 


MONITORS 


Relisys VGA &y-sd re-whs . $134 

Ftelisys VGA m&n r m .. $295 


Rehays VGA ktgj q ?wp $310 

RelisyssMuKrecsrija^itTsB re mh>....$ 330 
Relisys At- 1422 . $375 

Seiko £ Md&scan.NI, 1D24-X76B CM 1450.. $585 

Seiko 20" VGA 1 2m*uk4 cm-msg..$1795 

Sony VGA ics*:<76a cpq-iw^....$610 

Nanao 16" vg* icp^ea wen....$1165 

Nanao 20" vga lae&rUH^ wwi.$2240 

NEC Multisync 4-Ds...$1040 

Genoa VGA Card st^K.„„.„..^$10G 

SpeedStar+ VGA 1 ms. Swr*.... $195 
Qchid ProD I Is ibta.,wH St»ra,.^$195 


MISCELLANEOUS 


Intel Math-Coprocessors.Call I 

Logitech $65777' 

NEC Silentwriter2 hhku 90 .$1485 

QMS Laser Prin'"r ps^io. 2 MB $ 1850 

FAX modem 9600^ Ruc^anw.$115 

U.S Robotics mivje pov «% $445 

Colorado iwt c T-e^-# izoua.$245 

Colorado aim s** up .$320 

LANtastic AE ? Marfa kiL'Aiapla „ $489/229 

American Smart UPSbmva,.$445 

American UPSapc.i25w..$845 


HOU RS: Mon th ru Frt - 8-30am to 6:00pm (PST) 

Sat - 1 Oj OOa m t o 4:00pnj j PST) 

* Wfl otter eompwi'itivB prices.., sup^ rior pnducis. PustomeF 
support, and Tlw best values in ttw mail order industry, 
in adoitinn, we oflsr: 

* 30-8ay money-sack guarantee lor dtf&cUve item a. 

* One-year Warranty (Labor & Parts) 

* Prlc*3 reflect n, cavi dlsOuiK 

* Shipping ncn-rvlijnPabl* an rpiurt»*J Items. SWA 4 it rppulrvd 

* Allow 10 meflung Pays Tar checks to d Mr 

* 1 G% re-stock Ingle* on non-tfdl*Gtlve returns. 

* OovBmmtnl. Unwarnty A Fam>n* 1CXW P-O.’S- Not 30 Add 3% 

* 0»nsO sdtwa re ii not rctu rn able 

* Wtwikwiti* WlfKItlDMl eccounls,minimum order 53® 

* A PO'-s. PPO 'Si, 4 Ove r»as OTdor^ welcome 

* Prices sibjecr lo change without noiice 

* AlllItdementebelcngtoiheirmpeclLv*companies |„f 

* Wa art net respnnaible for lypog ttphicel errors. III1 


Government, Corporate & University P.O.'s Welcome! 


MIC^OLIINI 


INCORPORATED 

46757 Fremont Blvd., Fremont, CA 94538 


«T1 -800-777-2219 

lnfo/CA Orders: (510)770-1900 Fax: (510)770-1912 


Dealer Inquiries Welcome, 


For your protection^ 
w® check 
thoroughly for 
stolen credit cards, 


Phone: 011 -S8&-7-345-O0 6t 
fax: 011 -886-7-345-002S 


370 BYTE- JANUARY 1992 


Circle 244 on Inquiry Cord. 















































































It's not only the memory that makes 
the difference, it's 'The Source!" 


IBM MEMORY 



ps/1 



2MB 

IBM PN N/A 

$119 

PS/2 30/286, 1497259 


2MB Kfl 

3QP5360. 

$109 

PS/2 38SX ; lS^0SX.Sa7,55$X ; iS,6SSX;iS,70 

3 MB 

6450603 ...^„ 

$59 

2MB 

^450604 

■ ■■■$119 

PS/2 7Q-A2 l:A61 |B2J:B6T 


2MB 

6450606... 

$129 

PS/2 35SX-LS.40SX.555X;iS.65SX;L5.34F30XX 

4MB 

34F2933. 

$269 

PS/2 35SX; LS. 40SX 



6MB 

6450129 ___ 

$559 

.PS/2 S7SX, 90. 95 



f BMB 

6450130 . 

$509 

PS/2 80 141 



IMB 

6450375 . 

$79 

PS/280-111/311 



2MB 

645D379 . 

$139 

PS/2 90, 9S onct P75 (IrtSrtoll in pedtti 


2MB 

6450902.. 

$119 

4MB 

6450528 .. 

.... $209 

Expansion boards for all models SO and 60 

24MBW/2MB 

S4972S9. 

$319 

2-16MB w/2M 

64SG6Q9.. 

$339 

Expansion boards for oil models 70 and 80 

2-14M0W/2M 

34F3077 . 

$349 

4-16MB w/4M 

34F3011 . 

$459 


NEC MEMORY 


1 Poweimate SX 

1 2MB Bed 

APC-H865 .. 

$499 I 

1 4MB Brd 

APC-HB53 ... 

$729 1 

1 Powomnate SX Plus 

1 1 -2MB Brd 

AFC-H850E . 

$239 1 

1 4.8MB Brd 

APC-852E... 

$629 i 

1 Powormate SX/20 

1 2M8CPU 

OP-410-8101 .. 

$199 

1 2M8 Brd 

OP-41OS102 . 

$239 1 

1 Pawermate 386/20 

1 2MB 

APC41655E .. 

$359 1 

1 Powermale 386/25 

1 2MB 

APC-H655X. 

$359 1 

IPowetmale 386/25$ 


if 3MB Kit 

OP-410-5201 

$199 | 


HP MEMORY 


VeClrO QS/16S: 20PC, BS/2QPCt 25PC. 20C 

1MSKJ1 D1540/164OA_$69 

4MB KN D1542/1642A $199 

Veda 386/16N, 3S6/20N 

2MB D2406A.$159 

©MB D24Q4A.$609 

Veclra 486 PC (install tn Pairs) 

1MB D2150A-._$69 

4MB D2151A.,$299 

Veolro 388/25. 484/25T, 33T (Install In Poire) 
2MB D23B1A . ... ,$129 

Veclta 486PC and 386/25 PC 

SMB D2TS2A..$549 


SX/NOW! PROCESSOR UPGRADE I LAPTOP MEMORY 


Kingston Technology Corp.’s SX-Now! 
is the undisputed performance champ. 

-PC Magazine October 29, 1991 

I itmimark Speed Test (U) 

HM 



(“S/* Model m PSrJMiUelftfSS 

fsc MiOvi srn - so mu SXWbw' 

PSO Mmkl SMO * 25Mllr STUNuwf 


Don't replace your system... 

Upgrade your 286 to a 386SX with Kingston's SX/Now! 

Now available for: 

✓ IBM PS/2 25/2S6. 30/2*6, 50,50Z, 60 

✓ Ortgi nat IBM AT 

✓ AST Premium 286 and Bravo 286 

✓ Hewlett-Packard £32*6/12 

Kingston 

M. n. Tp3t**pudtf coRpoFumow 


SX/Nowl B0386SX Processor features: 

✓ Available in 20 or 25MHz 

✓ 16 Kbytes of Cache Memory 

✓ Onboard High Speed Clock 

✓ Requires No Expansion Slot 
i/ S0367SX Co-Processor Sockel 

✓ 5-Year Warranty 

SX/Now! provides hue multitasking and background operation lor Windows 3.0, 
OS/2, and 386 specific software. Improve system performance up To 350%! 

SX/Now! 20MHz Accelerator.$439 

SX/Now! 25MHz Accelerator...$539 


PRINTER MEMORY 


Hewlett-Pocked ujserjoi up. HI, HIP. Mid 

2MB 33475B.$125 

4MB 33477B .,,,, $199 

Hewlett-Packard LaserJel II and HD 

2MB 334440 . $125 

4MB 33445B. $195 

Hewlett-Packard DeskJet 500 and Plus 

256K 22707B_ $99 

IBM Laser 4019 and 4019& 

2MB 1039137 Mfl 

3,5MB 1035675 .,_ r „^ $219 

IfiM Laser 4029 All Models 

2MB 1153334 . $179 

4M0 1183336 $359 

Canon LB P-4 

2MB PN N/A.. $249 

Brother HL-8, BE 

2M0 M&620.. SI 99 

Panasonic 44501 and 4420 

2 MB KX-P441- $149 

4MB PNN/A ...*.$239 

Toshiba Page Laser 6 

4MB LSflrNBDlOO .,.$219 

OklLOser 400 

I MB 70014701 .........._$109 

2MB OKI PNN/A....$149 

Texas instruments MicroLaser and XL 

1MB 2556739-DOG 1 ___$79 

Epson EPL AMD 

2MB 105401 $ 149 


Please call far any item not listed. 


SIMM / DRAM 


I SIMMS AND SJPPS DRAM CHIPS 

4MX9-60. $169 1XH5G.$4.50 

1MX9-8Q.. $48 256X4-60 $SJM 

256X9-60 ..,$15 256X1-80 ,$1,80 


w 


AST MEMORY 


Premium 386C, 366-16 

4M0 Kit SCO5HH3O0 . $169 

Premium 386. 386-20 

4MB m 5G051D-004 $249 

Bravo 384- SX, WS/2S4, 336 

2MB Krt 500510002. $99 

4MB"Kif 600510008. $189 

SMBKrf 500824-001 , $369 

Premium 386/25; 33 .Aremium II 186£X/16;20 
IMBw/WPp 500760003 ... $69 

Ad Premium and Bravo 486 Models 

2Mflw/WPB 500710004 $129 

8MB w/WPB 500780001.$459 

Premium II 386SX/20 and 366SX/16 

4MB w/WPB 500780004 $229 



COMPAQ MEMORY 

1 DeskPro 366-20. 2QE and 25 


1MB 

113131-001.. 

$89 

4MB 

113132-001. 

$219 

1 DetkPru 38*8/16 



1MB 

113646-001 

$69 

4MB 

112534-001 . 

$219 

1 DeskPio 2fi6N, 386N and 386SX/20 


1MB 

118608-001 .. 

$69 

2MB 

118689 001 ™ 

$119 

4MB 

118690-001_ 

$249 

1 Desk Pf& 386-33, 486-33 and SystemPro 

OK Board 

116569-00!. 

$229 

2MB 

115144 001 

$129 

BMB 

116561-GDI .. 

$419 

1 Desk Pro 386-20* and 25e 


1MB Board 

1T 3644-GO 1 . 

$139 

4MB Board 

113645001 . 

5309 

Desk Pro 386S 



IMB Board 

113633-001 . 

..$139 

4MB Board 

113634-CGI ........ 

$329 


AST 



Executive Notebook 

1MB. 

.. . $79 


4MB. 

$219 

COMPAQ 


Portable LTI3865/20 

1MB. ■ 

$179 


4MB.. 

$379 

Portable LIE 286 

1MB 



4MB 

$219 

SLT-286 

IMB... 

$129 


4MB . w 

$449 

SLT-386 

IMB 

$129 


4MB. 

$399 

IBM 



I405X laptop 

?m .... 

.,..$129 ; 


4 ME ... 

$219 


6M8 .... 

..,.$449 

TOSHIBA 


TIOOQ&E/lf/XE. T2000SX 

2MB. 


TI000LE, T20005X 

4MB 

$359 


8MB . 

$789 

T20005XE 

2MB ... 
4MB .... 

$229 


BMB ... 

$789 

T1M0XE. T16Q0. T31DQE 

2MB ... 

$129 

T3TB05X T32005X, SXC 

2MB. 

$129 | 


4MB. 

$229 

T3200 

SMB..... 

$229 

T5100 

2MB..... 

.... $129 

15200, T5200C, T6500 

2MB. 

....$129 


BMB..... 

$469 

NIC 



Powermale Port. SX 

2MB. 

$399 


BMB 

$ 1399 

PtoSpeed 266 386SX 16 

IMB. 

$129 


4MB .... 

.... $399 

Pr&Speed SX20 

1MB. 

$159 


4MB ... 

... $449 

ZENITH 

MailersPort 5L Jtt&Z 

2MB .... 

$209 

Masters Port 386SX 

2MB .... 

.... $209 

S S-SX. 2S6E. SllmsPorl 

2MB ... 

$169 

SupeiSpart SX 

2MB . 

$169 

SuperSparl 286, 2B6E 

IMB kit 

$119 

SupefSpoii 286E, SlimsPart 

4MB . . 

$449 

TurboSport 386, 386£ 

IMB .... 

$169 


ZENITH MEMORY 


ZenWi 486/3$ ET 

4M0 Kit ZA-420D.MZ.$293 

16MB Kit ZA-4200-MB ... $1279 

ZenHh 2 384/20/25/33 and 33E 

1MB ZA36/3BCQME.$69 

4MB M3800MK.....$299 


EXPANSION BOARDS 


Sacaflam/A 7 Plus 

Up to 8MB for any AT at 16 bit eompatlWe 
machines runnkig up to 33MHz. Offers all 
fypes of memory, proviso maximum or 
BMB LIM/EM5 4.Q 

2MB With DRAM Oi SIMM $ 1?9 


Wb also stock memory for Acer. AIR, Apple, Arche Technologies, AT&T, Austin. Bondwotl.Chlnon, Citizen.Commodore, CompuAdd, Data World. Dell, DTK, Everox, Gateway. GRiD, Hyundai. Intel, Loacfing Edge 


PRICE, QUALITY, AND SUPPORT 

* Same Day Stepping - free Technics Support * Overnight ond Saturday 
Delivery Available • All Products Usor Installable * No Surcharge on Visa 
or Mastercard ■ APO/FPO/lnSernaiiOhal Orders Welcome * f\rrchcse 
Orders Accoopted from Gov’t, Universities, and Qualified Firms * 

FIRST/^X 

SfMJRCE 

INTERNATIONAL INC 

DELIVERY GUARANTEED 

Follow your package every sEep of the way with 3 day International 
delivery via Federal Express. UPS, or DHL Fasf. inexpensive, dependable 
delivery anywhere In Iho worldl Informaikm In Iracklng shipments la 
available al your request 


l—rd 18^1 

111 1 ki\im H IV/llnL, lllbp 

'The Only Source for Computer Memory r 

^ —B&tjL— 


Outside the U.S. 

1 - 714 - 588-9866 

BUSINE5 HOURS: Monday - Friday BAM - 5PM 


1 - 800 - 535-5892 


1 - 714 - 588-9872 

FAX YOUR ORDERS 24 HOURS A DAYI 


| Mail Orders to: FIRST SOURCE INTERNATION AL, INC. 36 ARGONAUT, STE. UP ALI5Q VIEJO, CA 926561 

Ter™ ontf Conditions AS prodJch ere third party end manufactory part rumbert aid tor yewf CCfwttftiahoer. Al product* S airy a 1r \t rMiui'oetoW* w.m«irrty AH pdduffft «* cji miai soffit < x r rrm \till r o» ywr i nct'iesy t*x:ic. At h uigtil' choirs On i iXmv 

refundable A 20% restocking fee wits b© charged on al non-dereottve retumr. urapenud. and totowd orcartortxi orttertL M items Co mtumud u,-ilr-in 15 dens nrfh evince rvicu^otrslicn pPckouifro Rohjincrd Mcrclvindiso AuThc*tdSlort numbw 
b required. Piters and avisHinHy are subjeef to change without notice. rArrmum order at SSk 41 puictia^ pmcosat thn ttm» of r srdm a™ Hnal HtstSourcw Ifvlninmirrd! ermnot hn rrne>tT-uJt«i to* nnots in fypotFrrit y or phOrlotyaphy W« wil iwl Any advertised 
price vdld arty on kaerrttcal brands, offer not good tor cr D9AM, 41 trademarks and logsio'ud tradomard a>w Of their JtsSSocflvo eomp^-iiH 


BYT01 Circle 229 on Inquiry Card (RESELLERS: 230). 
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i speed graphics boards. 


Ml Volante high speed graphics boards offer: 
• Built on ISA, MicroChannel or VME bus 
Video memory upgrades to 4 MB 
Program memory upgrades to 4 MB 
Razor sharp resolutions from 1024x768 up to 


1600x1280 

■ Blazing color selection from 8-bit to 24-bit true color 

• Optional Ti TMS34082 floating point processor for 
enhanced 3D acceleration 

• Superior speed of the TI TMS34020 graphics engine 
paired with National Design’s advanced ASIC technology 

• LIFETIME WARRANTY - no gamble here! 


Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical 
imaging, Volante has a card for you at a fraction of the cost charged by the competition. 


Call 800-253-8831 now for information 
on the breathtaking Volante series. 

Phone: 512-343-5055 Fax: 512-343-5053 


NATIONAL DESIGN. INC 

.0171 CAPITAL OF TEXAS HWY, H-230 

AUSTIN. TEXAS, 78759 


_l _ _I. 


,.U. r_I t DECEl I £DC. 4331 




















ANNIVERSARY 
1981 - 1991 
ST. LOUIS'S LARGEST 
COMPUTER STORE 


ERVICE 


250 on Inquiry Cord (RESEtLERS: 25 1 ) 


OMP & 


Nettuosdz £ 


QUALITY 

ABOVE 

ALL 


CUSTOMIZE YOUR OWN SYSTEM. WE WILL BUILD THE SYSTEM AND TEST IT FOB 72 HOURS. 

A. 64K CACHE 486 EISA33=S1799, 3341099, 25=$999, SX20=S799, 386/33 4 585, 386/25=$465 
NO CACHE 386SX 25=3-295, 204275. 164245. 286/164139 . 286/12499 

B. CASE WITH RS. T84249, 3S4199, 1S4169, 44S41&9, 4A4169. XT499, AT4129 

C. FLOPPY DISK 1.2MB 5.25^875, 1.44MB 3,5 R 475, TAPE DRIVE 4Q-12QMB4299, 80-2504399 

D. HARD DISK IDE WITH 32K CACHE 40MB4199, S0MB4299, 130MB4449, 2Q0MB4649 

E. MONO CARD=$29 5 VGA CAHD 600x800 256K459. 512K479, SUPER VGA 1024x768 1MB4119 

F. MONITOR MONO 12^95, 14 u =StW, VGA MONITOR 640x4804299. 1024x768=3349 

G. KEYBOARD449, MEMORY 1MB449, MS-DQS=$B5, WIND0WS449, M0USE429, MODEM 2400477 


30-Day 

Money Back 
Guarantee 




\ \ 


I ML I I I 


I 








































































































































NEW! QIC 40/120 MB 
TAPE DRIVE 
Sug. Retail $569 


included. Works with all IBM 
compatibles and portables. 
Backpack is also available 
in diskette and hard 
drive models. So don't 
take chances — 
Bet on a winner. 


MlcroSolutions 

Computer Products 

132 W. Lincoln Hwy., DeKalb, IL 60115 
815-756-3411 Fax: 756-2928 


Ride off with our new 
backpack QIC 40/120 MB no¬ 
slot tape drive. Plug backpack 
into the parallel port — g 
connect your printer to the 
backpack and you're off and 
running. Backup and data 
compression software are 


BMKMCK. 

ITS A DRIVE OF A 
DIFFERENT COLOR. 


Circle 315 on Inquiry Cord. 








We've got you covered at Data Hut. 

Here 's six at ear 5000 products. 


gateway 

coin mu nicaUons. Inc, 


Ethernet Cards'Most companies make an 
average Ethernet adapter. But for superior 
quality, reliability, and parformanee. all you have 
to do Is choose Gateway. 

Our award -winning CVEthemet and G/EtherTwist 
LAN adapters give you the widest selection of 
adapters, the most complete fine of 
operating system drivers, and more. Ail 
at the best price. 

Gateway also supplies the perfect 
G/EtherTwist hubs for any application- 
Whether it's coax. UTP or Fiber Optic, 8 
Port to 22 Port, with management. 



We carry all of the Gateway products! $CALL 


Flashdrive Parallels 


Flashdrive Piu a I lei AC Only Hard Drive The Fashdrive Parallel 
Hard Drives offer an easy way for you to add a hard drive through the 
parallel port to any laptop, notebook, PC/AT Desktop and PS/2 
Computer. So compact and portable, you will take the llashdrive 
anywhere the laptop goes. Best of all is the tow tow price of this top 
soiled Measures: 9 5L X 6‘ X 2.53-1 23 MS Access. 

Flashdrive Parallel Battery, AC Power Hard Drive The flashdrive 
battery version includes Nlcad Batteries with an average of 443 hours of 
battery time, in a package that weighs only a pound and a half, 
Measures 5"W X 5.25L X 1.5‘H. Total Package 150KB transfer rate 
19MS access time. Comes in 20, 40, SO, BO, 120, 204, or 340MB. 
Access times vary from 15MS to 23MS, 


$CALL 



The EISA SCSI Master 

Complete High-Performance EISA SCSI Host Adapter Kit - Featuring the 
AHA-1740 32-bitEISA-to-Fast SCSI Intelligent Bus Master Host Adapter 
Also Includes: ASW-1410 DOS Software Manager allowing support 
for up to seven SCSI devices * ASW-1440 Novell NetWare 266 and 
386 Software Manager * ASW-142Q OS/2 Software Manager * ASW- 
Cl 74 Configuration Software File with Installation Guide * Full 
support in SCO XENIX, SCO UNIX, and ISC UNIX ■ Internal SCSI 
ribbon cable * Software Information Card * Product Registration Card 


adaptec 


SyQuest 


5^5'lnch High Performance Removable 

Cartridge Disk Drive - Migration Between 
Systems and Platforms Made Easy 

Key Features: Removable 44 MByte Formatted 
Cartridge Media * Industry Standard Half-Height 
5.2S’inch Form Factor ■ 20 Millisecond Average 
Seek * Data Transfer Rate of up to 1.25 
Megabytes per second *Fully Embedded SCSI 
Controller * 8K Buffer +1:1 Interleave * Self- 
Diagnostics at Power Up * Transparent Defect 
Management with Track and Sector Sparing * 
Automatic Error Connection and Retires * Field 
Proven Reliability Of 30,000 Hour MTBF Optional: 
Host Bus Adaptor for IBM PC XT/AT BUS. I/O 
Device Driver Software Recognizes and Manages 
Cartridge Interchange. 


Idas! for 

applications 

requiring: 

-High Performance 
-Data 

Transportability 
-Data Security 
-Privacy of Data 
Files 

-Fast Backup 
-Fast Retrieval of 
Archival Data 
-Unlimited 
Capacity 
Unlimited Off-Line 
Storage 



MAXOPTIX 
TAHITI® FAMILY 


1 - gigabyte Erasable Optical Disk Drive with SCSI Controller Tahiti 1 
is an erasable optical disc drive with performance characteristics equal to 
magnetic disk drive technology. It offers seek times faster than that of 
traditional removable disk pack drives; and in most cases, higher 
capacity, Using a unique split optics mechanism, (he Tahiti 1 can achieve 
25 to 35 msec average seek time over 325 megabytes of a single side, 
high capacity 1 gigabyte cartridge or AN SI/1 SO standard 650 megabyte 
cartridge, respectively. The 1 gigabyte cartridge can provide up to 500 
megabytes of capacity per side. The Tahiti 1 optical disk 
drive features an embedded SCSI controller within a 


Mqpgor 


The Maxtor Panthers 1 SCSI Family 

,8,1.2 and 1.7 Gigabyte - 5.25 inch Magnetic Disk Drive w/ SCSI-2 
Command Set & 100.000 Hour MTBF 

Offering a low SCSI command overhead of <500 usee, 
sychronous data transfers of 5 Mbytes/sec, and a differential 
Interface option. The Panther 1 SCSI family of drives sets a new 
level of SCSI capability, with significant systems performance 
advantages, including mote I/O per second at lower service teguest 
times. In the systems environment. Panther 1 SCSI disk drives 
provide faster job processing, faster terminal response time and a 
wider range of new application possibilities. 


1.2G 


1.7G $4, 


* No surcharge on credit 

* COD & Purchase Orders Accepted 

* All Prioing & Availability subject to change 
without notice 

* #6 North Ct. St„ Owingsville, KY 4C360 

* Hours: M-Sal 9AM - 8PM EST 

* FAX 606-674-3917 

* LOCAL 606-674-3916 


DATA HUT 


1?0l> 87 3488 

We Carry Over 5000 Products • Free Technical Support 

Risk Free 30 Day Money Back Guarantee 
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The McGraw-Hill 
Health Letter 


McGraw-Hill introduces a new way to help 
you with your health promotion efforts and 
show employees and patients that you care. 


I 1 


Ideal for: 

♦ corporations 

♦ managed healthcare firms 

♦ insurance companies 


♦ medical clinics 

♦ hospitals 

♦ associations 


Information you can trust 


The McGraw-Hill Health Letter provides authoritative and highly readable information: 

♦ drawn from articles in McGraw-Hill medical journals 

♦ reviewed by medical experts 

♦ written and edited with a wide range of readers in mind 

♦ suited to seasonal healthcare needs 

The McGraw-Hill Health Letter can help you: 

♦ show your commitment to maintaining a caring partnership with your employees/patients 

♦ reduce illness through education 

♦ reduce time lost to illness 

♦ increase productivity 

For more information, send the coupon below* 


□ YES! Send me more information about the McGraw-Hill Health Letter. 

Name __ _ _Company_ 

Profession_________ Specialty __ 


Address_ 

City_ 

Telephone # 


State 


Zip 


I'm interested in using the McGraw-Hill Health Letter as a patient newsletter. # of patients 

I’m interested in using the McGraw-Hill Health Letter as an employee newsletter. # of employees 



CLIP AND SEND TO: McGraw-Hill Service Center • 4530 West 77th Street • Minneapolis, MN 55435 


B 




















Senwmf you dcnce f$7*f 

JCR Microdevices 

2233 Samaritan Drive, San Jose f CA 9S124 


BUY WITH CONFIDENCE FROM JDR! 

* 30-DA Y MONEY BACK GUARANTEE 

* 1 YEAR WARRANTY MMG 

* TOLL-FREE TECH SUPPORT 


MOTHERBOARDS 

m 



HEW 

LOWER 

PRICES 


16MHz MINI 386SX • 299 * 

* HORTON St IS.3 - LANDMARK AT SPEED 30.8 

- EXPANDABLE TO 8MB ON-BOA HD - AM i BIOS - FIVE 
16-BIT AND THREE B-BIT SLOTS - CHIPS 5 TECHNOLOGY 
"NEAT CHIPSET - SOCKET FOR 6D3S7-SX CO-FROCESSOR 

• 8.5" X 13" SIZE FITS MlNl-266 AND FULL-SIZE 206 CASES 

MGT-386SX .-..*..... $299,95 

MCT-38GSX-20 20MHZ MINI 386-SX £349,95 

MCT-M386-25 25MHZ MM 3B6 ,,, $499,95 

MCT-C386-33 MINI SIZE 33MHZ CACHE 386 $699.00 

MCT-C386-40 MINI SIZE 4DMHZ CACHE 336.9899.00 

MGT-M4S6-33 MINI 33MHZ CACHE 4S6 $1295.00 

MCT-M286-16 min i i 6M HZ 286 ... $199-95 

l MCT-M286-12 MINI 12MHZ 286.$179.95 , 


POWER SUPPLIES 

' U/L APPROVED * 110/220V,50/«OHZ 
PS-135 6088 135 WATT S59.95 

PS-150 SDSB ISO WATT 969.95 
PS-2DDX 8066 200 WATT $89,95 

PS-200 206/386/486 200 WATT .....$39-95 

L PS-250 266/386/466 250 WATT „_ $129.95 , 



mmm 

tajtss 


101-KEY 

$4Q95 


$49.95 


BTC-5339 

PC-3001 101’KEY,12 F KEYS 6 CALCULATOR. $69.95 

BTQ-5060 84-KEY WITH 10 FUNCTION KEYS ™.„ $59,95 J 


DYNAMIC RAM 


PARTfl „ . ^ 

SIZE 

SPEED 

PINS 

TYPE 

TMS4464-12 

66536X4 

t2Qns 

DIP 

3.49 

41256 10Q 

262144x1 

100ns 

DIP 

1,99 

41256-80 

262144x1 

Bans 

DIP 

2.19 

41256-60 

262144x.1 

60ns 

DIP 

2.53 

414256-100 

262144x4 

tOOns 

DIP 

5.95 

41425&-S0 

262144x4 

30ns 

DIF 

7,95 

1 MB-100 

1048576*1 

100ns 

DIP 

5.49 

1MB-86 

1043576x1 

30n5 

DIP 

5.99 

fMB-60 

1040576x1 

60ns 

DIP 

6.99 

41256A9B-80 

256K x 9 

80H5 

SIMM 

21,95 

41258A9B-60 

256K x 9 

60ns 

SIMM 

25.95 

25BKX9StP-3D 

256K x 9 

80ns 

SIP 

21.95 

421Q00A8B-80 

1MBx9 

80ns 

SIMM 

54.95 

421800A9B-60 

tM9x9 

60ns 

SIMM 

64.95 

1MBX9SEP-80 

1MB x 9 

80ns 

SIP 

54.95 

424M0A9B-ED 

4MB x 9 

80ns 

SIMM 

199.05 


MATH CO-PROCESSORS 



PART # SPEED PRICE 

PART# SPEED PRICE 

INTEL 

8087 5 MHz 89.95 

6007 2 0 MHz 129,95 

8087-1 10 MHz 169.95 

80297-XL 12 MHz 94.95 

80287-XLT 12 MHz 94.95 

E03S7-DXP 33 MHz 209 95 

80387-SX 33 MHz 129,95 

50367-0X20 2Q MHz 149.95 

1 CYRIX 

83D07-16 16 MHz 199-95 
83D87-26 20 MHz 209.95 
83D87-25 25 MHz 219-95 
83087-33 33 MHz 229,95 

83037-40 40 MHz 239.95 

B3S8746(SX) 16 MHz 129.05 
83S87-20f5X) £0 MHz 149.95 
83S87-25(SX) 25 MHz 159,05 


2C8T-0 8 MHz 79,95 

2CS7-10 10 MHz. 89.95 

2CS7-12 12 MHz 99,95 

2C-B7-20 20 MHz 139.05 


MAXIMIZE CO-PROCESSOR SPEED 

I OUH "2ND STAGE" ALLOWS TO & 20MHZ CO-PROCESSORS TO 
I RUN AT FULL SPEED IN THE SLOWEST 236 SYSTEMS 
12N0-STAGE FOR 10/20 MHZ S02B7 S. £29,9 5 . 


INTERFACE CARDS 

16-BIT IDE MULTI I/O 

*B9 9S 

■ 2B6/386ME0 COMPATIBLE 

■ SUPPORTS 2 IDE HARD & 2 FLOPPY DRIVES 

■ TWO SERIAL. ONE PARALLEL $ ONE GAME PORT 

MCT-tDEJO...........£69,95 

MCT-IDEFH IDE HARD/FLOPPY CARD ... $29.95 

MCT-fO MULTI I/O CARD FOR 6088 SYSTEMS £59,95 

MCT-AiO 286/3861486 MULTI I/O CARD . $49.95 

MCT-EEMS 16 BIT EEMS CAHD.. $149.95 

SI MM PLY-RAM 8MB SIMM MEMORY CARCN0K) . £19995 


1.44MB FLOPPY $AQ95 
CONTROLLER 

- 8066 OR 286/386/486 COMPATIBLE 

- SUPPORTS 2 FLOPPY DRIVES 
(360K, 720K, 1.2MB £ 1.44MB} 

- USER SELECTABLE AS PRIMARY OH 
SECONDARY (3RD OR 4TH) FLOPPY DRIVE 

MCT-FDC-HD____... 


t MCT-FDC-HD4 4 FLOPPY VERSION . 


3-BUTTON MOUSE 

■ ACCURACY 290 -1450 DPI 

■ MICROSOFT & MOUSE SYSTEMS 
COMPATABILITY MODE 

■ OPTO-MECHANICAL DESIGN 

■ WINDOWS 3.0 COMPATIBLE 

J D H-MGUS E-3 ___S14,95 


.. $49.95 
$59-95 . 


S 14 95 


*99 95 


UPRIGHT CASE 

- FOR STANDARD, FULL SIZE AND 
MINI-MOTHERBOARDS 

- MOUNTS FOR 3 FLOPPY AND 4 HARD 
DRIVES 

• TURBO AND RESET SWITCHES 

* SPEED DISPLAY. POWER. DISK LEDS 

CASE-100A ...$99.95 

CASE-200 A HOLDS 11 DRIVES $349.95 
PS-250TW 250 WATT RS. ........ $129.95 

PS-300TW 30D WATT P S.$149.95 

POWER SUPPLIES ARE U.L APPROVED 

MORE CASES 

CASE-70 FULL SIZE 286 STYLE CASE _._ . $89.95 

L CASE-50 MINI-SIZE 286 STYLE CASE... $59,95 


UNIVERSAL 
PROGRAMMER/TESTER J* ^ 

- PROGRAMS EPROMS, EEPROMS, * ' V 

PALS. BI POLAR PROMS, 8745 6 8751 • 

SERIES. 16VB 8 20V8 GALS * TESTS 

TIL. CMOS. DYNAMIC S STATIC RAMS 

MOD-MUP REQUIRES HOST ADAPTOR CARD. $499.95 

EPROM PROGRAMMING MODULES 

- PHOGHAMS 24-32 PEN EPROMS. CMOS EPROMS A EEPHOMS. | 
16K TO 1024K - HEX TO OBJ CONVERTER 

MOD-MEP REQUIRES HOST ADAPTOR CARD . $119,95 

MOD-MEP-4 4 EPROM UNIT ...„._ $169.95 

MOD-MAC COMMON HOST ADAPTOR CARD £29,95 


BREADBOARD 
ON-A-CARD 

« ADORESS DECODING LOGIC. DATA BUFFERING, 2 LSE 
CIRCUITS FOR PROGRAMMABLE DIGITAL I/O & COUNTER 
TIMING FUNCTIONS * ACCEPTS UP TO 24 14-PlN ICS 

PDS-601 5-BIT CARD .... £79,95 

PDS-611 16-BIT CARD WITH I/O DECODE„. $89.95 


PROTOTYPE CARDS 

WITH SILK-SCREENED LEGENDS! 

JDR-PR2 fl-Brr WITH I/O DECODE LAYOUT.. $29.95 

. J D R-PRT0 16-Brr with 10 decode layout .£34,95 


CALL FOR OUR FREE 
CATALOG TODAY! 

FOR PC'S, MONITORS H DISK DRIVES t 
KEYBOARDS, MODEMS, CABLES, 
CONNECTORS, SOFTWARE r ICS, 
PROGRAMMING PRODUCTS, TEST 
EQUIPMENT, COMPONENTS A MOREI 


*49" 


8/16 BIT VGA CARD 

■ 0/16-BJT 83BB 8 286/33& |, 488 COMPATIBLE 
* B00 X 600 IN 16 COLORS 
640 X 480 IN 16 COLORS 
320 X 200 IN 256 COLQRS^^^^^ 

«256K VIDEO RAM 

*ANALOG OR MULTISYNCH MONITOR SUPPORT 

MCT-VGA-1S......$49.95 

L MCT-VGA-1024+ 1024 X 76B/256 COLORS.$149.95 


1024x768 
VGA PACKAGE 


* 8086 & 286/366/486 COMPATIBLE CARD a 
1024 X 766 INTERLACED MONTOR 
■111 ASPECT RATIO:0,28 DOT PITCH 
*■266 COLORS FROM 262.0DD 
'B/16-BIT CARD HAS512K VIDEO 0EL- 
RAM EXPANDABLE TO iMB fflHH 

VGA-PKG-1024+....._£499.95 

VGA-PKG 640 X 480 VGA PACKAGE .$369,95 

^VGA-MON-1024N NON-INTERLACED MONITOR ... $479,95 . 




POST CODE 
DISPLAY CARD 

HEAD DISPLAY AND CHECK MANUAL FOR 
POWER-ON SELF-TEST CODE 

■ 286/336/486 COMPATIBLE 

■ WORKS WHEN SOFTWARE WONT EVEN BOOT YOUR PC 

.PCODE .......*.. £49,95 J 

r 9600 BAUD 
V.42 BIS MODEM ' 

-CCFT V.42BI&V .32/V.22BISrBELL 
£1£A AND HAYES AT COMMAND 
SET COMPATIBLE 

"2 YEAR PROMETHEUS WARRANTY 

l PRO-96E.. 


$4095 


2400 BAUD 
MODEM 

- 2400/1200/300 BPS INTERNAL DATA MODEM ■ FULL HAYES 
At COMPATIBILITY - INCLUDES FROCOMM SOFTWARE 

MCT-241 ......... $49.95 

l MCT-FAXM AS ABOVE W/4800 BPS FAX SEND 


HARD DRIVES 45MB 


s 199 


$179 
$180 
$199 
*359 
$469 
$699 
$1195 
$1295 
$1595 
$199 
$229 
$259 
$249 
$569 
$219 
S249 
$239 
$369 
$499 

FLOPPY DRIVES 

FDD-1,44X 1 ,44MB 3 5" F LOPPY BLACK.. £79.95 

FDD-1.44A 1.44MB 3.5" FLOPPY BEIGE . S79.95 

FDD-1.2 5.25" DOUBLE-SIDED HO 1 2MB . $89.95 

FD-55GFV 5.25" TEAC DOUBLE SIDED HD 12MB S99.95 

FDD-360 5,25" DOUBLE-SIDED DO 360K .. $69-95 

L FD-55S 5.25" TEAC DOUBLE-SIDED DD36QK . S89.95 


IDE 

3-1/2“ 

ST-125A 

21.5MB 

20MS 

IDE 

3-1/2" 

ST-133A 

32.1MB 

28M5 

IDE 

3-1/2" 

ST-157A 

44.7MB 

2BMS 

IDE 

3-1/2" 

STH02A 

89,1 MB 

19MS 

IDE 

3-1 tar 

ST-1144A 

131 MB 

19MS 

tDE 

3-1/2" 

ST-1201A 

177MB 

ISMS 

IDE 

5-1/4" 

ST-2274A 

241MB 

16MS 

IDF 

5-1/4" 

ST23S3A 

330MB 

16MS 

IDE 

3-1 tar 

ST-1480A 

426MB 

14M5 

MFM 

5-1/4“ 

ST-225 

21.4MB 

85MS 

MFM 

3-1/2" 

ST-125 

21.4MB 

28MS 

MFM 

3-1/2" 

ST-130-1 

32-1 MB 

28MS 

MFM 

5-1/4" 

ST-251 -1 

42.6MB 

28MS 

MFM 

5-1/4- 

ST-4096 

80.2MB 

23 MS 

RLL 

5-1/4" 

ST-238 

32 7MB 

65MS 

RLL 

3-1/2" 

ST-13BH 

32.7MB 

20M$ 

RU. 

5-1/4* 

ST-277-1 

65.5MB 

28MS 

SCSI 

M/4* 

ST-296N 

84.9MB 

20MS 

SCSI 

3-1.^" 

ST-1096N 

83.9MB 

20MS 


Customer Service 800*538-5001 Locat/lntl 408-559-1200 
VvO V|fV(/ Technical Support 800*538-5002 Fax 408-559-0250 


TERMS: Fo |r stiipping $ handling include 55.00 for ground and $7,50 tor air Orders over i id. and ioreign, orders: may reguirc addnionai sh'ppmg chiaroes, -contad our Salas Depn. ror the amoiint. CA 
lesid&nte m-js: include .^pp iuable safes lax Wees subject to change .vilhaut notice V/a ah? ixn respcnsiite lor '.ypcgraDhical errors. Y/e re$en. e inn Tight to limit miaoWfe? and la substitute manufachjrri-. 
AH merchandise subject to prior safes. A fiH copy of our terms is available upon request items pictured may on-y ne representative JDR, the JDR lego, JDR Microdevicee and the MCT icigo are regtstened 
trademarks o( JDR MICRODEVICES. JNC. Modular Circuii Technaiogy. is a Ifactemark o< JDR MICROOEVICES. INC. CopyrlghM691 JDR MICRGDEVICES. 
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COME TO MOSCOW! 




THIRD 

INTERNATIONAL 

u^yritm 


□ The ICP brings together people that influence and determine the major trends of information technologies 
the USSR and world-wide 

□ The ICF lets western companies obtain top-quality, first-hand information about the real and potential comput 
and software markets in the USSR 

G The ICP provides Soviet computer professionals with better access to products and technologies from the r< 
of the world 


Scheduled Speakers: 

• Philippe Kahn (Borland) 

• Jerry Kaplan (Go) 

• Greg Herrick (Zeos) 

• Dick Williams (Digital Research) 

• Esther Dyson (EDventure Holdings) 

• Stewart Alsop (InfoWorld) 

• Ken Wasch (Software Publishers 
Association) 

• Fred Langa 

• and others. 


Topics: 

* Status of the USSR computer market; 
business opportunities 

* Future of PC market 

* Workstations market 

* Macintosh 

* UNIX applications 

* LAN policy 

* LAN practice 

* Windows and OS/2 market 

* Pen-based technologies 

* etc. 


If you’re a part of the emerging Soviet and east European computer industry, or if you want to learn more about doi 
business with that rapidly-growing market, you need to attend the Third Annual International Computer Forum! 


SAVE MONEY BY 
PRE-REGISTERING 


RESERVE YOUR 
EXHIBITION SPACE 


FOR MORE 
INFORMATION 


The registration fee covers access 
to keynotes, sessions, presentations, 
exhibitions, cultural programs, 

3 lunches and 3 receptions. 

Register before March 31,1992 
and receive the special 
discount rate of Just US$760. 

After March 31, 1992 

the normal fee of US$840 applies. 


Price Includes exhibition 
space Itself, labor for 
building the booth, power 
supply (220 volt,50Hz), 
and furniture (tables, 
chairs, etc,). The fee Is 
US$3400 for each 9 sq.m, 
($2800 for the members of 
ICG). 


Contact the ICC at: 

Mall: 101813 USSR, 

Moscow, Proyezd Serova, 4. 
Fax/phone: KJ95-92KI902. 

MCI ID: 439-1034. 

Internet: levon@staff.lcc.msk.su. 
San Franclsco-Moscow 
Teleport: ICC. 


JUNE 15-18, 1992 

WORLD TRADE CENTER, MOSCOW, USSR 






The Cream. The Crop. 




There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK 

BYTE WEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Hens 

-K- 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada). Your subscription to BYTE WEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don’t miss this 
opportunity! 

For fastest service, call toll-free 1*800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


EVTWSf 



One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTEWEf K offers a money-back guarantee if yon are not completely satisfied. 


□ YES! Sign me tip as a subscriber to the Cream of the Crop, BYTEWEEX at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U,S. and Canada)* 


Name_ 

Title _ 

Company __ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


□ MasterCard Q VISA 

O Cheek enclosed Q Bill me 

Card # _ 

Exp. 

Signature ___ 


EVnWEBK'M 


One Phoenix Mill Lane 
Peterborough, NH 03458 
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AMT INTERNATIONAL 

(408) 432-0552 • (408) 432-1790 Fax: (408) 944-9801 


COMPAQ MEMORY 


&II*Pro2a&-E. 3M-20?re/Z5 

1MB 1131 at -001 . $125.00 

4 MB 113132-001 . ..$330.00 

0ltkPfo2fl5M. iflew snd 386SX 

2MB hsbss-odi ....„.$2oo.oa 

4MB 110590-001.$545.00 

DatkPro 30&S 

I MB 113646-001$125.00 

4 MB 1 HEM-DOT $315.00 

OixfcPiD 388 33, 4DB-33- $ SyitomFro 

2MB 115144-001 . $200.00 



Bravo-206. Workstation 

512K Ki£5flfl510-010. $59.00 

2MB Kit 500610-002......$150.00 

Prtmiu.Pi 386 - 16/200 

1MB Kit 500510-007,.,^,.,.. $05.00 
4MB Kit 5D0510-OOfl..^^ $275.90 

Prornium 386-20 

1 MB m 50051Q-0Q3.$150,90 

4 MB Kit 50051 0-004 $350.90 

Hnv&-3MSX 

4MB KH 5005104308 $369.M 

Pramium 3SB-SK/Z5/33 $ 486 25 
1MB 500716-002.$80.00 



Y*ctn 0S715S 

1MB 01540A . $112,00 

A MB D1542A . $325.00 


2393 QUME DRIVE, 
SAN JOSE, CA 95131 


Vicln OS.70PC, H5/25FC and 20C 

IMS D1640A. ... $126.00 

4MB D1642A .„. $355.00 

Vatin 4IIGFC 

1M& 0215DA _ $115.00 

4 MB 02161A . $390.00 


IBM PS/2 MEMORY 


Medals 38-280, Exp. Board 1437Z59 

512 K Kit 3OF5340 . $54.00 

2MB Krt 30F5360 .... $175.00 

Mpd«li 7JLE61/121. G5BX. 0SSX 

1MB 6459603 .^$9S.OO 

Mod-tils 7Q-EB17121. 502, 55$X,B5SX 

2MB 6450604 . $179.00 

Models. 55SX, 65SX, 34F3077 A 34F3011 
4MB 34F2B33 ........$370.00 

Model* 70-821 

2MB 6450698$150.90 

Models 80-141 

IMS 64S0375 . SI 45 .00 

Models 80-111/311 

2MB 8450379 . $220.00 

Alf Modal j 70 and 60 

2-0MB w/2M 6450605 . $469.00 

2-14MB w/ZM 34F3077 . 5500,00 

2-16M0W/4M 34F3077 . &9Z5.Q0 

Models 50. 501, 55 SX $60 
2-8MB 1497259 . ..$599.00 


LASER PRINTER MEMORY 


HevrlftH-PHfcari Liter Jet IIP. Ill A 1110 
1MB 33474 B . $110-00 


2MB 33475B .. $150.00 

4MB 33477B . $215-00 

Hewlett-Packard Laser Jet IIP A110 

1MB 33*43B . SI 10.00 

2 MB 33444B . $150.00 

4 MB 33445B .. $215-00 

IBM Laser 4019 and 4019a 

SMB 1039137 . $369.00 

3,5MB 1038675 . 5469-00 

Canon L&P-8II, BliR, BEIT 

2MB '563-1380 ._... $225.90 

4MB Pajt#M/A &439.00 


LAPTOP AND PORTABLE 
MEMORY 


TOSHIBA MEMORY 


1 MG 

Model 1000SE/XE ... 

..-$265.00 

2 MB 

MqiW 10005E/XE ... 

,-5525.00 

2MB 

MnMTlZODXE. 

.$239.00 

2MB 

Model T180D .. 

. $239.00 

2MB 

Model T31WE. 

.$175.00 

2MB 

Model I3100SX 

. $176.00 

4 MB 

Modal T310Q5X 

.$395,00 

2MB 

Modal T32Q05X. 

.$175.00 

4 MB 

Model T3200SX. 

.$395.00 

2MB 

Model 5100,- . 

$213.00 

2MB 

Model T5200.T850O 

,....$165.00 

6MB 

Model TS20Q.TB0Q 

....$950.00 


ZENITH MEMORY 

IMS StiperSport 2B6 $ 236E $109.00 
2MB Su perSpp rt 286 B 286E *350.00 
2MB Su perSport SX/Alpha ... $350.00 
4MB SuparSport SX/Bcli $350.00 


COMPAQ MEMORY 


1 MB 

Portable LIE 286. 

$175.00 

2MB 

Portable LIE 286. 

..$225.00 

1MB 

SLT-286 

..$225.00 

4M0 

SLT-286 . .. 

..$775.00 

NEC MEMORY 


IMS 

Prospeed 266_ 

.. $270.00 

2M8 

Prospeed 366.. 

..$450,00 


mrmmm 


Zenith Z 366^25733 6 33E 


1MB 2A36^600ME .. 

.$100,00 

4MB 2A3600MK $525.00 

Zenllh Z-38G/2D,'2075 6 33 


2MB ZA3600MG . 

, $199.00 

ZirllAl Z-3B6 SX 


2MB Z-60S-1 . ... 

. $225,00 


INTEL 


80B7-5MH2 ... 

,-.$70.00 

30B7'2 8MHz. 

.$70.00 

8067-1 10MHz. ... 

.,.$135.00 

80287-6 6MHz..... 

...$7900 

80287-8 aMrtz. 

.$79.00 

B02S-7JCL 6 r lOMH7 . 

.£09.00 

B0287XTL 12MHz ILifridp),,.,. 

.S99O0 

80267-10 IDMHz .. 

.S09.O0 

BK267-12 12MHz . 

.,.£109,00 

00387SX-16 .. 

4129.00 

00307SX-2Q. ...- 

...8135.00 

8O307DX-20 . 

...$140.00 

80307 OX-25 . 

.4165.00 

80307 DX-30. 

....$195.00 



□RAM 2HH AAA 2B08-DA 2 08 

1.93 E5W+-12DNB $5.00 AAA 2BOO-OJ - 325 

3.00 2HX4'1WNS.,„ .. 5.50 AM20OMO —- 4.50 

225 25fl)i4-80NS _ 5.75 1X440ZWP . 3500 

2.35 ZBHI-STATieCQL IXMDfflTZlPP . .3300 
3.98 5iaMP-tO12.93 1X4-7WTT ZlPP — 39.00 


flrwB7ny.?rt 

$10500 

WEI TEX 

3167-20 20MH;. 

.$300.00 

3107-25 25MHz .. 

.$450.00 

3187-33 33MHz. 

,..$500.00 

4167-25MHZ. 

$600.00 

4167-33MHZ. 

.37M.O0 

CYRIX 

aC87-B„ ___ _ 

..£8.01} 

8E0Mfl_.. 

....75.00 

3C2B7-t?.. 

.BS0Q 

SC3B77-20 ___ 

__ _jS6j£I0 

8C387-2a . 

. JlSEi.Hl 




_irnoo 

IIT 

0C87-8 .... 

.SB9.C0 

00287-10'.. 

.$70,00 

80267-12 

. $89 00 

80267-20. 

.. $99.00 

SC3B7-20 . . . 

.$175.00 

8C387-25 .. 

.. $175,00 

00367-33 . 

.5200.90 

AMD 

8OC2B7-10 . 

..$69.00 

000207-12. 

...$110.00 


mm modules 


IBM TYPE 
WUMtorSVK 

4Mk3-S0 ... 

,, , 1144 011 

4Mx9-70 „ 

.. , • , , , . 14500 

1*4x9-60 „ 

1Mk9-10. 

1Mx9-E0 .. 

..... ,49.00 

mtUW. MM 

.40.00 

1MK9-70. 

256x9-70... 
258x3—10 

. 1100 

.... UjW 

19D0 

256x9-60... 

.„.,1T W 

256X9-&6., 

.12.00 

iMxB-70. 

APPLE-MAC 

....-_ $50.00 

•Mr0- 1C* 

..... $40,00 

1MK&-80 

.$45,00 


4x6-60 .-. J190.M 



Discover the CPC Advantage! 

3 Year Warranty • FREE Federal Express Shipping 
I Year Onsite Pick up *24-48 Hour Warranty turn around 
Overnight Replacement parts • 30 Day Money Back 




We Accepi" 


r ~ ^ 

wiaeiprcnfd 

L ^ J 


C.O.D. 


^Boards 

]Sr 386-25.$369 

[ 386-33/64K Cache....$485 

486-33/64K Cache....$899 
486-33/256K Cache..$999 
3 Year Parts & Labor Warranty! 


CPC Offers More STANDARD Features: 

W Intel CPU (AMD on 386-40Mhz System) 

^ AMI Bios (Award Bios on EiSA Systems) 

** 4MB RAM Installed 

or 64K Cache SRAM on all Systems Except 386-25Mhz 
1.2 & 1.44 Teac Floppy Drives 

120MB Conner Hard Drive w/64K Built in Disk Cache 
1:1 Interleave 2HD/2FD IDE Adapter 
w SCSI Interface Available 
^ 101 Key Enhanced Tactile Keyboard 
H- I Parallel. 2 Serial. Game Port 
W Clock- Calendar Built-In 

16Bit Tseng 4000 SVGA Card w/l MB Installed 
opt. 700.000 Color Sierra RAM-DAC Avail. 

W 14" NON-INTERLACED SVGA 1024x768. ,28mm 
Monitor opt Trinitron-NL Call for [6" & 20" Monitors. 
^ Desktop Case Siandard- opt. Mid Tower or 
Full Size Tower 

Microsoft MS-DOS v5,Q wf Microsoft Quick Basic 
**■ MS-Windows 3,0 w/Mouse (add $60) 

Custom Configurations with NO LIMITATIONS! 


CPC Computer Products TeifSS ^-??* 28 1 

278 State St., North Haven CT. 06473 Fax: (203) 281-7435 


386-25Mhz 

$ 1795 s6 


386-33Mhz 
$ I 965m 


386-40Mhz 
$ I 995m 


486-33Mhz 

$2399m 


486-33Mhz EISA 

$CALL 


TERMS: 3 Year Parts & Li-felime Labor warranty covers 
aH etajidand carnponants ol computer systems except HaTd Drives 
Hard Drives are covered by a 2 Year parts i Ufabrns labor. 
Monitors and Add-ons are warranlead by lire manufacturer and 
honored by CPC. Corporate 8 Uaiverstly P-Q-'s Welcome. 


380 BYTE- JANUARY 1992 


Circle 241 on Inquiry Cord 

























































































































Accessories/Supplies • Add-In Boards 


Pro-tecT Computer Products 



Pro-lecT,™ "The Keyboard Protector* 1 

All computer keyboards are vulnerable, 
open to a Rack I Dust, food, liquid, spills, '*A 
DISASTER WAITING TO HAPPEN/' 

Pro-tecT Computer Products, the 
leader in Computer Protection, has 
designed a transparent, flexible, durable 
custom keyboard cover that remains in 
place during keyboard use! Highest Quality 
Keyboard Protector available on the market 
today, or foil refund guaranteed! Available 
for most popular keyboard makes and 
models. When ordering always specify 
keyboard make and model. List S24.95. 

Toil-free 1-800-669-7739 
Fax B01-295-7786 


Circle 300 on Inquiry Card (RESELLERS: 301). 


Add-In Boards * Communications/Networking 


* SALES/MARKETING 

• CUSTOMER SUPPORT 

• PUBLIC INFORMATION 

• 900 NUMBERS 


YOUR 24-HOUR SALES ASSISTANT 

a W*°*° U * AHY HX 

^ tl am V0,CE p wo«Frs 






niEU 

_ Vf OOCilMlNTS AT im 

f? fiffitfTki i fit fni fifj i ift it sinHimTi nm 

w/r i —i 


ftotniPTl rtf firrruimrtftK w/0 fipitfnT irtf PflBw frE 

OAA ini -m, HOBO FAX EZ.$995 ADD-ON 

800-292-7771 ng 5 AMERICA^ 

RQ80FAX DEMO LINE: MO MS 7626 nUttUTAA..,.JAyyp HlTlCniWn^S 

MulR-lnfE.twc call PC ktt 


433 K MATHILDA AUE * SUNNYVALE Cfl 94DH6 * (4681 745-1590 ■ FAX (408} 746-1593 


Circle 255 on Inquiry Card. 



POS-EQUIPMENT 

Printers • Displays • Scanners • Drawers 
PC Card which turns your PC into a POS Terminal 


dietrich 

SINCE 1928 


Zaehringerstr. 326 
D-7800 Freiburg 
Germany 

Phone 49-761-552719 " 54915 
FAX 49-761- 5 68 81 


Circle 267 on Inquiry Card. 


PCSS-8I 
Intelligent 
Serial Coprocessor 

■ On board processor handles serial 
communication tasks. 

■ 32K-12SK Dynamemory. 

■ Eight ports per board. 

■ High performance - low cost! 

■ DOS, SCO XENIX, SCO UNIX drivers included. 

To order call toll-free 1-800-282-GTEK(4835) 

Development Hardware &. Software 

T p P.O.Box 2310, 

I C IV ,nc. Bay St. Louis, MS 39521-2310 U.SA. 

Mississippi & Technical Support (601) 467-8048 * Fax: (601) 46743935 

Circle 271 on Inquiry Card. 



VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS, COMPATIBLES 



FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING, EDUCATION. MORE... 

SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound 
editing allows you to create custom sound applications. Variable sample rate (to 20 KHz) and 
compression levels, A four-voice music synthesizer is Included also! 

VOICE RECOGNITION T5R utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet or entertainment 
programs. Up lo 64 voice commands in RAM at once—more from disk. 

HARDWARE SYSTEM contains built-in speaker with separate volume, and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-dad steel. 
Attaches to parallel printer port without affecting normal printer operation fU.S. Patent 
4.812.047). Headset microphone, printer cable, S volt AC adapter (110 vott U1JCSA listed), 
and comprehensive user manual included. 

QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 
ORDER HOTLINE: (503) 342-1271 MON-FRI, 8 AM TO 5 PM PST 
Visa/M asterCard, company chocks, money orders, CODs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
whan ordering. Add $5 shipping charge for delivery in USA and Canada. Foreign 
inquiries contact Govox forCAFi^CIF quotes. OEM configurations available- 
30 DAY MONEY BACK GUARANTEE IF NOT COMPLETELY SATISFIED. 
CALL OR WRITE FOR FREE PRODUCT CATALOG 



COVOX INC. 

675 Cwiffar SMM 
Eugona, Dragon 97402 


TEL (603) 342-1271 
FAX (503) 342*1233 
BBS (583) 342-4135 


Circle 265 on Inquiry Cord (RESELLERS: 266 }. 


FREE CATALOG 

Contains 254 pages of quality toofs 
and tool kits, service diagnostics 
and test equipment for main¬ 
tenance of computers and com¬ 
munication systems. Also LAN 
products: cables, taps, connectors, 
transceivers, repeaters, assemblies, 
and more. Free shipping, free 
technical support, 100% guar¬ 
antee. 


JGNSGN 



7015 5. 46th St., Phoenix, AZ 65044 
(602) 966-6231 “ Fax [800) 366-9662 


Circle 275 on Inquiry Card. 



Circle 288 on Inquiry Cord (RESELLERS; 289). 






HARDWARE SHOWCASE 






















































HARDWARE SHOWCASE 


Computer Systems 


Data Acquisition 


50 MHz 80486 ISA/EISA 24 MIPS 



ISA SYSTEM BOARD 


MODEL 

CACHE MIPS 

OK 

4M 

480/50 

64K 

24.0 

CALL 

CALL 

480/93 

64K 

15.2 

1195 

1395 

486/25 

64K 

11.2 

1095 

1295 

486/20SX 

64K 

9.0 

695 

1095 

386/40 

64K 

9.B 

695 

095 

386/33 

64K 

6.3 

625 

625 


*256 Cache Airaltebte 


Third Generation Feather Light 
SONIC 306/203L NOTEBOOK 



• latest Intel 396/20SL Chip Set 

• Intelligenl Power Management 
•Total Weight 4.0 lbs. 

• 2 Mb of RAM (Max 0 Mb) 

• 0/16/64 K0 Smart Cache Architecture 

• Crisp 640X400 VGA Display 

• 1.44 Floppy Dtak 

- WMsper Quiet 40 MB Hard Disk 
60/flO Mb Qplional 

• 1 Serial, 1 Parallel Port 

• 60 Key Keyboard wllh Full 101 Key 
Emulation 

• J-Key Mouse Design 

• 3 Hours Battery Pack 

• FGC Class B Pending 

TECHNOLOGY POWER ENT., INC. 


FEATURES 

• 64/2S6K Write Back Cache 

• Burst Mode Design 

• Shadow RAM on Video & BIOS 

• 64MB 32 Bit Wtemoiy Expansion 

■ Baby-size with Eight Expansion Slots 

• UNIX, OS/2 & Novell 100% Compatible 

• One Year Full Warranty 

• Made In the USA 


Complete Desktop System with i .2 mb Floppy 
HU/Ftoppy Controller, 101 Keyboard and 
4MB Memory 


MODEL 

BASE 

MONO 

VGA 

4B6/50 

CALL 

CALL 

CALL 

406/33 

1795 

1970 

2245 

406/25 

1695 

1870 

2145 

406/2OSX 

1495 

1670 

1945 

38640 

1295 

1470 

1745 

306/33 

1225 

1400 

1675 


■FCC f UL & CSA Available 
'Tower-Add $200 Hard DiIve Available 


386SX with IDE/25/1 P 


BOARD 

386SX-10 + n,«. 230 

386SX-2D.. 289 

3BSSX-25 . .228 


BARE BOISIE SYSTEM UL/FCC B 


386SX-16....*.370 

386SX-20 ............-409 

386SX-25 ...699 


HAHD DRIVE 


QUANTUM IDE 52MB....215 

QUANTUM IDE 105MB. ...339 

QUANTUM IDE 200MB. 699 


47273 Fremont Blvd., Framanl, CA 94530 
Tel: 510-623-3818 FAX: 510-623-3840 


Circle 290 on Inquiry Card* 


Instrument Control and Data Acquisition 

Free 1992 catafog instrumentation 
products for PCs, workstations, and 
more. Features IEEE-488.2 interfaces 
and software, plug-tn data acquisition 
boards, VXIbus controllers, DSP 
hardware and software, and signal 
conditioning accessories. Application 
software for complete acquisition, 
analysis, and presentation of data, 
including graphical interfaces. 
Application tutorials and training 
classes also detailed. 

512-794-0100 FAX: 512-794-8411 
1-800-433-3488 <U.S* & Canada) 


National Instruments, 6504 Bridge Point Parkway, Austin TX 78730 



Circle 263 on Inquiry Card* 


The Intelligent Solution For Data Acquisition 



DAF240Q' 

ANALOG I/O 
DIGITAL I/O 
'Inputs to 235K samptes pei ground 


• Custom 
commands in C 


‘Outputs to 2!XJK samples per second 
FFT and FIR-fiUtmg 
Digital Signal Processing at 10 MTPS 
16 MHz CPU with DRAM to 512K 

Send tor FREE catalog. 

Or call us at (206) 453-2345 


Data Acquisition Processor™ 

20 MHz DSP with SRAM to 96K 
DAFL™ Operating System 

• 100* standard commands 


Microstaw 


La boratori rs# 

2265116th Avenue NE 
Bellevue, WA 98064 
FAX (206) 4533199 


Circle 282 on Inquiry Card* 



ROM Based 


• Run DOS from ROM 

• PC code compatible 

• Large memory space 

• NEC V53 uP 

• Passive backplanes 


KSfe NEC V53 itP(286eq), 5 Serial, 2 
Par., Clock, Watchdog. Max: 4M Rani, 
2M Rom, 512K Siam. $399-ql oem 

KS3: V40 uF. 3 Serial, 2 Par., Clock, 
Flop* Keyboard, Max: 512K Ram, 

512K Rom, 384K Sr am. $249-ql ocm 


Single Board Computer 
c ctr £L 

rz cc cz. 

c X-ccrzr c, 

303 - 444-7737 


Easy steps to burn code and DOS in p ax 303-786-9983 

Rom. Development systems & support. 555 Hawthorn Ave., Boulder CO #01304 


Circle 276 on Inquiry Card. 


Measurement & Control 



Remote monitoring? Unique measurement 
problem? These are our specialities. Contact 
Elexor. Well help you find a solution ...fast) 


0 Stand Alone 
■Free Software 
0 Programmable 
0 Multi-addressing 
0 Battery Capability 
■ Offsite monitoring 
0 Signal Conditioning 
•intergrated Systems 
* Unlimited I/O points 
*PC, MAC r DEC* etc 

FLEXOR ASSOCIATES 
phone (20T) 299-1615 
tax (201) 299-8513 
P.0. Box 246 
Morris Plains. N.4. 07950 


Circle 269 on Inquiry Card. 



Rackmount Solutions 

RAjCKMOUNT COMPONENTS - QTY 25 PRICING 


riackrrteunl Chassis iSTxYxir $1&3 

Rackmount VGA Monitors 5531 

Rack mount Monitor Stielt It 13 

Rackmount Keyboard Shell $30 


FLACKM0UNT PLATFORMS - Qty 1 Pricing 
RMS .286-1 2 $549 RMS386-33 $1095 

RMS3865X-16 $795 RMS486-33 $1695 

System Platforms include T Rackmount Chassis, 

200W Power Supply, Motherboard, 1.0MB Memory. 
IDE. FOC, 2-Ser, Far, 1.2MB or 1,44MB Floppy Disk 
Drive, 1 Year Warranty 

RACKMOUNT CHASSIS -15 Models up to 20 Board Slots 
SLOT CPU BOARDS - 486, 386, 386SX, 286 
RACKMOUNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modular from 21" to 96* high 



nv 


unuff 


TECHNOl OC f iNC. 


246B Armstrong Street 

Livermore CA 94550 

(510) 447-2030 FAX: (510) 447-4559 


Circle 302 on Inquiry Card* 


3 it'flL O9 0i g itflL“ 9 Digit‘flL° 9 ni g it(iL O9 Digit‘(iL O9 D 

i g i\irDi<,uir D iaitflr' , Di a i , 't n fir ,, DiQ niir 

Digit’ll no hype Air 
og fin A log HnAioq tin a log nnnioq (W 

Digit HI Digit HL Digit UL Digit HL Digit \ 

r \ Dnflioq Anniog flnftiog Analog ftl 

Digit HL Digit HL Digit HL Digit HL Digit 


A/D. 


D/A & SIGNAL CONDITIONING 


LAWSON LABS. INC. 


Phone 

FAX 


800 321-5355 
406 257-5355 
406 257-5572 



Circle 279 on Inquiry Card. 
































































Disk & Oplieal Drives • Misc. • Diskettes/Duplicators 


Keyboards • /W emory/Chips/Upgrades 


PCDC-3 Hard Disk Caching Accelerator 


■ Makes hard disks run 10 to 
100 times faster. 

■ Works with any hard disk. 

■ Half sized card can cache up 
to 3 Megabytes. 

■ Non-volatile memory becomes 
permanent part of hard disk. 

V Disk access times of less 

lhan 200 microseconds (0.2mS). 

To order call toll-free l-800-282-GTEK(4835) 

Development Hardware &. Software 
P.O. Box 2310 P 

* wt. Bay St. Louis, MS 39521-2310 US. A, 
Mississippi & Technical Support (601) 467-8048 • Fax: (601) 467-0935 

Circle 270 on Inquiry Cord. 


6051 IN-CIRCUIT EMULATOR 

NICE-51 from $1195.00 

■ Up to 12 MHz real time emulation without intruding on any erf 
your device's resources, 

■ SHi, Code Memory, External Data, tnicmil Data and Bit 
Address con all be direttiy viewed and edited using the full 
Kim editor. 

■ Down-loads data to external date memory and processes. BIN, 

HEX, and SYMBOL files in code memory, 

i Dp to iDcoodiSoftel software breakpoints and 64K hardware 
breakpoints, 

■ M rfcep, 4* * btt real tfcnt^ trace buflvr Twenrds Address Btis, 

Data Bus. Control Bus, and 1ft hit external signal. 

■ Integrated pfogjammer far EPROMs and 8751 available. 

B 1-year warranty 30-day money-back guarantee. 

CALL TODAY FOR MORE INFORMATION. 

Distributors are wetomnd 

Tribal Microsystems Inc. 

ifflifll mm S. GRIMMER BLVD., FREMONT, CA Mm TEL. (51Q)623-BA&9 FAX (&10}B£3-9025 

Circle 290 (RESELLERS: 294) on Inquiry Cord. 










1 Custom Key Imprinting — all brands! 

* Custom Colored Keys for IBM 41 DEC*. .Wysefl. Key Tronic®, 
Cherry®, many morel 

► Full color keyboard templates made to your exact specifications. 
' Custom and stock ke\1op label kits for software support & 

languages. 

* Custom membrane & ru 11-trove! keyboards. 

1 Express turnaround services. 

► A total line of keyboard enhancements. 


CUSTOM HOTLINE 800 937-1337 

from the Leader in Keytop Innovations™ 



CORPORATION 

P.O. Box 230 • Dept. BYTE • Cornville, AZ 86325 
602 634-7515 • FAX 602 634-4620 


Circle 273 on Inquiry Card. 


STAND ALONE 

DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 

5.25" and 3.50" Models 



SIMPLE AND FAST FROM $1699 

TEL: (416) 503-3335 
FAX: (416) 252-4084 

Circle 256 (RESELLERS: 257) on Inquiry Cord. 




LAPTOP MEMORY 


UPGRADES FOR ALL POPULAR MANUFACTURERS. INCLUDING: 


■ Toshiba ■ Compaq 

■ Epson ■ Hewlett Packard 

■ Panasonic ■ Sanyo 

• IBM • Leading Edge 

• Texas Instruments 


> NEC ■ Zenith 

■ Packard Bell ■ AST 

■ AT&T ■ Everex 

• Sharp • Bondwell 


The 


MEMORY 


Depot 


‘Your stop for memory upgrades' 

All Products Covered By Manufacturers Limited Lifetime Warranty. 
Guaranteed 100% Compatibility. We accept VISA, Mastercard, C.O.D, and P.O.'s 


Call Now For Current Prices! 800-237-2447 


Circle 305 on Inquiry Cord* 
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HARDWARE SHOWCASE 


























































HARDWARE/SOFTWARE SHOWCASE 



Modems/Multiplexors • Multimedia 


fSCmsvcom 


9600 bps MODEM $169 

Compucom is one of the few modem manufacturers 
who develops its own modem technology. 95+% of all 
modem vendors use third party designs and/or chip 
sets. They’re modem manufacturers...Compucom's the 
modem innovator. See for yourself I prtL / ext. 

• Speedmodem Champ. 9600 bps csp $169/199 

• Star, 14,400bps v.32/32bis,csp, v.42/42bis$499 / 539 

• Storm, 9600bps v.32,csp, v.42/42bis $299 / 339 

• Remote Pro. remote access software $59 

• Voicemail, fax, caller ID opt.-- 30 day money back trial 

CALL NOW 

(800)748 6840, (415)499 7600, Fax (415) 499 3366 


Multimedia • Programmable Hardware 


j'ii-.SLIir, 

‘ 1 .*ljJt*i^-. 

- •>; 

--f 

% IM 




SuperSound- 


DLUSD 1 ^ 

j £ 


Best Value! 

Easy To Use Too! 

Digital Audio Authoring 
Workstations $239 - $640 

GU Editor, from $49 

Developers of Windows 3,Toolbook, Visual Basic use 
our DLLs, Create SuperSound, SoundBlaster, Covox, 
Disney Sounds; Import sound files from Mac, Amiga 

IBM-PC DOS DIGITAL AUDIO from $20 (Ftuj0 Into Frintar Fort! 

USA Made High Quality,30 Day Money-Back Guarantee 

* LIKE HAVING A CASSETTE TAPE RECORDER iN A PC. • No Ext™ Charm ior TsbUMhI Support on our product#. 
m Fatten. tmiiem Editor* rrtih ihe mom fa Jiur« lor Vtm prl», 4 &0S Extender Vwiten - Up To tfc MB Worttn# Sfwce. 

• Simple herdwnifr ' lofiware trulaltitlwv. NO DMA Jumpere, 4 Pro^rammirr'i tlbmrfn for Popular Languigat. 

Pruducts by Silicon Shack. 4760 Castlwood Drive, San Jase, CA 95129 
PtKAQB - 446 - 4521 FAX: 408 - 446 - 5196 

Tech. Info./Orders: 800 - 969^41 T Ask for FREE PRODUfinF CATALOG. 

Ir FBrIjil~H^T>nrr Inc. T*J;jC.1|g73.,fr.H» FAX: ~ Mpt|-&?uiTA~&inURL SgnHCri mi iMflmMhaf Hrert Eml LU 
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PC/ATbus PRE-PROCESSOR FOR 
THE HP1650 LOGIC ANALYZER 



• Provides a complete interface between the HP 1650 series logic 
analyzer and the PC/AT bus, 

• Quick and easy access to all address, data, and control lines. 

• State and timing analysis. 

• Logic analyzer configurations supplied on diskette. 

• Can be used as an extender card. 

mi 1950 Corporate Way, Anaheim, CA 92801 

I TEL (714) 635-0550 * FAX (714) £35-3456 


Circle262 on Inquiry Card. 


Circle 304 on Inquiry Card. 


MODEL 1-800-292^1160 

IJOT/lUffVUr KsMrtUO . 61 2/24 512x480x24 - Wew 

Full 24 bit color board, mult rn, 

24 bit RGB out... $795 

-512 512x480x8 * Advanced 

grayscale board. Multi res/muiti 
Image, 4 inputs, in/out LUTS, 
dual ping-pong buffers, RGB 

out. ,.$795 

-02 256x240x8 Workhorse 8 

bit grayscale, 2 inputs, 24 bit 

RGB out, cursor.. $495 

-03 256x240x6 Economy 6 bit 

version of -02 above. $395 

MC/VISA/COD 



Video Framegrabbers for 
the XT/AT/386 

• Real time grab/display 

• Complete with software 

• 60 & 50 Hz. Video 

• Quality since 1987! 

■ Money back guarantee 


Eontionfision ^ 


!v v y.V : 


Bok 596 Pittsburg, KS 66762 
316--231-6647 Fax 231-581G 


Circle 264 on Inquiry Card. 


VIDEO FRAME GRABBERS 

PCX, T1F, GIF and more file formate. 

IBM PC/XT/AT Compatible, NTSC & PAL 

VGA VIDEO GALA .££95.00 Three boards In one: VGA + VCR output + Lwe yidso In a 

window. Captures 640 x 480 true color. 

VIDEO GAIA Hm ..WOOD Captures 640 x 480 irue color In real Hme. 

GALA GS..,$399.00 Capture 640 x 480 with 256 shades of grey in real time. 

HHTS12-B-...4995.aU 

Multifeaiured high performance industrial model with 
an image Processing Library. 512 1 512 in 256 shades 
of grey. 

HRT 512-24...$1996.00 

Same as HRT 512-8 except lit 24 bit color. 




HIGHRES 

TECHNOLOGIES INC 


P.0, Box 76, Lewiston, New Yale 14092 U.3A 
Tel: 416-497 -6493 Fax: 416-497-1636 


Circle 272 an Inquiry Card* 


Universal Programmer/r„m $1295 



■ Memory (up to 8MB), FLASH, SERIAL 
EPROMs. Ail Intel MICROS, 85051/2, Over 
1000 FLDs (AMD MACH, FALC&CALS, 
BiCMOS 22V10, Lattice 7ns B series, MAPI, 
QUIET Series) 

* PLCC to 84 pin,. GANG Memory, Micro, PCMCIA 
memory cards 

* Up to 104 fully protected pins 

* Standard parallel printer port 

* Optional Palmtop PC for stand-alone operation 

* Fully integrated Algorithm Development Lan 
guage allows users to add /change parts 

* True State Machine Testing capability 
(rise/skew<10tts) 

1 True full Selfcalibration & Diagnostics 

* Additional Modules for Tester, Data Logger, 
Controller 


Low Cost Programmer.$495 

• 32 pin E/EPROMs to 4MBytes, Flash EPROMs, Intel Micros 

* Gang Module (4 sockets), Motorola Micros Module 

■ RS232 interface; internal eraser option; Stand-alone capability 


Intelligent Rom Emulator.$445 

• "In-Circuit-Emulator" type features: Address Compare (with 
HALT output), Address Snapshot Trigger Input, Reset Output 

• Standard parallel Printer Port (64Kbytes in ID sec) 

• Stand-alone operation (rechargable NiCad battery) 



750 N. Fastoria Ave. Sunnyvale, CA 94086 USA 
Tel: (408) 730-5511 Fax: (408) 730-5521 


Circle 258 on Inquiry Cord. 
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Programmable Hardware • Tape Drives 


Tribal Microsystems Inc. 


44386$ GRIMMER HLVD.. FREMQMT, CA 94530 TEL 1510)623-0859 FAX <5101623-0925 


Circle 274 on Inquiry Cord* 


Circle 298 on Inquiry Cord. 


Circle 280 on Inquiry Cord. 


Circle 259 on Inquiry Cord. 


SUPCRPRO™ 

UNIVERSAL PROGRAMMER 


Special offer of this month at 
$699 (US. only) includes at 
no charge one of * 4 socket 
adapter or ■ PAL compiler or 
* EPROM eraser (9 chips) 

XE1TEK 

SUNNYVALE, CA (408) 745-7974 

FAX(408) 745-1401 BBS(40S) 745-7256 
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Desktop 9-Track Tape Subsystem 
#1-setting 9-track system on desktop. 

Qualstar's low cost 1/2-Inch 9-track Streaming 
tape systems bring full ANSI data interchange to 
IBM AT, PS/2 or Macintosh, giving your micro the 
freedom to exchange data files with nearly any 
mainframe or minicomputer in the worth. 

Systems include DOS or Xenix compatible 
software, coupler card and cables. High reliability 
1600 or 6250 BPI capability may be used for disk 
backup as wed as data Interchange, 

Cal! us today! For details and 
to order: Fax (SI 8) 682 4081 
Phone (818) 882-5822 

9621 Irondaie Ave., Chatsworth CA 91311 

©1939 Oualsiar Carp. 

All product and company names and trademarks are the exclusive property of their respective owners. 


nurtLSTRR\ 


Circle 286 on Inquiry Card* 


Instant Microcontroller + instant C = 
Instant New Product 


IP-1140 E/EPROM * controller Programmer 


■9 Supports the NIC 8 

Mbit EPROM and all 

EEPROMs from 2716 to 
16-bit, 4 megabit 
4 Connects to the stan¬ 
dard parallel printer port 
on IBM dnd compatible 
❖ Qualified and rec¬ 
ommended by Intel, 
National Semicon¬ 
ductor, Signifies and 
others 


_ 


^Single EXE file for easy 
updates 

Lifetime FREE software 
updates available via 
BBS (713) 46M958 or 
US Mail 

O Call 1-800-225- 

2102 far a complete lit¬ 
erature packet and demo 
disk 

O Mode In the USA 


$895 


BP 


n_n_n_ru 

MICROSYSTEMS 


Houston, TX 77043 • PH; (713) 461-9430 » FAX; |713) 461-7413 

« 19B1 BP MtmjrtHitiii. he 


Laguna Data Systems 

26941 Cabot Road, Laguna Hills, CA 92653 
Tel: 714-367-0497, Fax: 714-367-0508 


Use our Little Giant ~ and Tiny Giant ™ miniature 
microprocessor-based computers to Instantly 
computerize your product. Our miniature control¬ 
lers feature built-in power supplies, digital I/O, 
serial I/O (RS232 f RS4B5). A/D converters (ta 
20 bits), solenoid drivers, time of day clock, 
battery backed memory, watchdog, field wiring 
connectors, and morel Designed to be easily 
integrated with your hardware and software. 
Priced from S158. Gore modules as low as $59, 
Low cost, interactive Dynamic C™ makes seri¬ 
ous software development easy. 


Z-World Engineering 

1724 Picasso Ave., Davis, CA 95616 USA (916) 757-3737 
Fax: (916) 753-5141 Automatic Fax: (916) 753-0618 
(For automatic fax call from your fax, request catalog #18) 


DOS IN ROM! 


AJwttyi waiting far A prompt? 
Speed up with MVS ROM Drivel 

■ Bool 0.1 sec 

* 1/2 ib»awd 

• Any prqgreuu, DOS 

■ LAN*, Control 

64K ...175 

360K...$150 

1.44M.......$195 


8088 SINGLE BOARD 
COMPUTER PC on a card! 

1. Debug on PC 

2. Test S8C RAM 
3 Bum EPROM 

■ Battery, solar 

* 5-yr warranty 

* 62 pin PC Bui 

* 2PAR, 3$ER, AiC 

* LCD/K8G ports 

MV5BC1.,.$95 

MVSBC1.$27/IK 

MVBDS......WO 

PC CABLE.$50 

PC CARD ....,$85 


MVS (508) 792-9507 


9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 


Circle 297 on Inquiry Cord. 


Circle 278 on Inquiry Cord. 


Circle 291 (RESEL1ER5: 292) on Inquiry Cord. 


* Best Quality 

* Lowest Prices 

800/1600/3200/6250 BPI 

CALL 1 -800-266-4827 


UNIVERSAL PROGRAMMER, EMULATOR, A TESTER 

TUP-400 $745.00 NEW 

■ Mew Improved hardware and software. 

■ The most complete PL-based Unweld Programmer, 
Programs PLD (PAL GAL, FPL EPLD, PEEL, MAX, 
MACH-), WHOM (up to 16Mbit), Rash EPROM, 

BPROM Special PROM, MR] [TO, TO, 20, PSDOTI, 
PJC16XX, TMS320EXX UFDTSPm, HIM37XXX4 

■ Cowers CUT, FUX DPT, SOP, and PGA with S to 84 pms 
Gang Frogainmmg adapters available also. 

■ EPROM EMULATION optttlky. 

■ Tests distal ECs and DRAMs (SIMM/SIP adapter available). 

■ Free software updates and new device added upon request. 

■ 1C Manufacturers' approval. 

■ 1-year warranty, 30-day money-badc guarantee. 

CALL TODAY FOR MORE INFORMATION, 

Distributors are welcome! 


Programmable Hardware 


IEEE 488. 


p Hardware for IBM PC/AT., Micro Channel. 
; \ Sun, Macintosh, DEC. and NeXT 


Software for DOS, Windows, UNIX VMS, 
menu and icon-driven environments 

IEEE 48B extenders, analyzers, 
converters, analog I/O, and digital I/O 

Call for your free IEEE catalog 


lOtech 


tOtech, Inc. * 216.439 4091 * Fax 21 6.439.4093 


HARDWARE SHOWCASE 




























































SOFTWARE SHOWCASE 



Circle 299 on Inquiry Card. 





W Intel) Corporation 

1 SOI South Street 
Lafayette, IN 47904 

2 - 6 0 0 9 


H iWIRE II Schematic 
and PDB Software 

With support for ex¬ 
panded and extended 
memory, HiWIRE 11 can 
handle your most de¬ 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands tor 
each. HiWIRE 11 is$995, 
and is guaranteed. 

Call (800) 742-6809 
or {317) 448-1903 


Communications/Networking 


“Bulletin boards become a major 
means of communication” ■WaD Street Journal 
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Lots of users (up to 256 at the same time), from all over the 
world or all around your office, can call into The Major BBS* 
using modems, your Novell LAN, or X,25 networks such as 
CompuServe. With a single PC AT. PS/2, 386, 486 or 
compatible, using DOS 3.1 or later, you can provide: 


* E-mail & file transfers 

* Public message areas 

* Modem server features 

* Teleconferencing 


Online order entry 
Multi-user databases 
1 Polls & questionnaires 
*.♦24 hrs/day, 7 days/week! 


[Call 305/583-5990 or fax 305/583^78461 

(?) GALACTICOMM 



EM320 

□ □□□□□□ 


DEC VT320 Emulation for Microsoft Windows 3,0 

* 132 column display * Automatic window sizing 

* Cut and paste * Double high/wide characters 

* Kermit file transfer * LAT or TCP/IP support 

- Windows style help * Modem dialer/Phone book 

* bocal or A NSI color * Command language 

Diversified Computer Systems , Inc. (303) 44/9251 
FAX (303) 44/1406 Tektronix 4105/0/Emulation also available 



Circle 295 on Inquiry Cord. 
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Wirtiek CorporaiLon 

1801 South Street 
Lafayette, IN 47904 


(800)742*6809 


The first printed-circuii- 
board program for the IBM 
PC, and still the first choice 
for designers of 2-sided 
PCBs, occasional users, and 
educators. The program's 
features include unmatched 
ease of use, continual 
design-rule checking, auto¬ 
matic pad shaving, trace 
filleting, sofdermasks, and 
sHkscreen. sm ARTWORK 
with auto routing is $895 
($495 without) and has a 
30-day money-back guar¬ 
antee Call (800) 742-6809 
or (317)448-1903. 




Circle 296 an Inquiry Card. 
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Circle 268 on Inquiry Card* 


Breaks the 4-Color Price Barrier 
with the Hardware/Software Showcase 

See how affordable it is to advertise to BYTE's 
500,000 computer professionals in this section! 

■ 

Call for more advertising information: 

(603) 924-2695 or (603) 924-2598 



























































































Database • Educational • Engineering/Scientific 


dBASE Data Entry 


The TransTerm 5 is a work station data entry/display terminal 
for on-line shop floor data collection into PC/AT/PS-2 systems. 
The unit is one of a family of such terminals which feature LC 
displays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 
(Code39,UPC+). A mufti-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 

CCMPUIERWISE 

302 N. Winchester • Olathe, KS 66062 

913-829-0600 * FAX 913-829-0810 


Circle 263 on Inquiry Card. 


Graphics • Mailorder • Programming Languages/Tools 


Learn to Use Chaos & Fractals 

“Highly recommended" - PC Magazine 
“lets you explore the creative possibilities 
of fractals" - Amstrad PC Magazine 
"the cleanest short presentation I've 
seen of what fractals and chaos theory 
are all about" - H. Kenner, BYTE 

Interactive PC software, on-line tutorial, 
I60pp Guidebook, 200+ example files. 
Supports DXF and PCX, CGA to SVGA $79 
{with C programming tutorial: $109) 

Cedar Software: 802-888-5275 

Sox 5140-R1 Morrlsville VT 05661 


Circle 260 (RESELLERS: 261) on Inquiry Card. 


San Francisco 

1 

Discount Software 


We are committed to providing our customers 
with the best possible service: 

•Latest versions only 

•Specialize in hard-toTind items 

•Visa/Mastercard - no minimum order 
•International and corporate orders 
•Low, low prices 

Phone: (415) 956-3126 * Fax: (415) 956-0246 

369 Pine Street, Suite 216, San Francisco, CA 94104/USA 

Circle 303 on Inquiry Cord. 



EARN YOUR COLLEGE DEGREE AT HOME 



In Computer Science 

Get the opportunity and earning power a college degree confers—without 
leaving home and without spending thousands ot dollars. 


• Approved tor tuition reimbursement by leading corporations 

• ALL COURSES BY CORRESPONDENCE 

• Most courses interactive 

• Approved Ada course available 

• Qualified instructors available on telephone help lines 

Phone: 1-205-323^6191 • FAX: 1-205-328-2229 
2101 BYX Magnolia Ave. • Suite 200 * B’hartt, AL 35205 


AMERICAN 

INSTITUTE 

COMPUTER 

SCIENCES 


HYPERCROSS - asm* 


let Macro Cross Assembler 1 | 


FEATURES: 

Fast One Pass Execution - up to 6000 LOC/Second 
Flexible 'Library Drivsn' Architecture 
Futl-Featured PC-asm Style Directives/Expressions 
Popular Vendor Style Instruction Syntax Rules 
Six Run Code Formate & Program# Ref List Options 
Host: IBM PC or Compatible (PC-DQS/MS-0QS) 


STANDARD SYSTEM: $249,00 US 

Macro Cross Assembler - Supports 32 Processors 
BASE SYSTEM: $129,00 US 

Cross Assembler - Supports 23 Processors 
Call for Site Licenses, Custom Systems & Libraries 
■TratSemarfoFroduc! of Hypereys Corporal 


PROCESSORS: 


8048 

6801 

ze 

SCSI 

6805 

zeo 

aoas 

6809 

ziao 

8086 

6811 

Z280 

8096 

68000' 

SUPERS 

8019 


664180 

1802 

7800 

320C1X 

6502 

70XXX 

320C2X 

85816 

TMP4300 

TMS37C 

CGP40Q 

TCP4600 

TMS7000 

COP800 

TMP4700 

TMS0900 


Hypersys Sates Agent: K & M Associates 
P.Q. Box 670054, Marietta, Gft 30066 Phone (404) 971-2649 


Circle 277 on Inquiry Card. 


Instrument Control and Data Acquisition 





| iEEE48Band 
. VXJbus Control, 


Free T992 catalog instrumentation 
products for PCs, workstations, and 
more. Features IEEE-488.2 interfaces 
and software, plug-in data acquisition 
boards, VXIbus controllers, DSP 
hardware and software, and signal 
conditioning accessories. Application 
software for complete acquisition, 
analysts, and presentation of data, 
including graphical interfaces. 
Application tutorials and training 
classes also detailed. 

5T 2-794-0100 FAX: 5T2-794-8411 
1-8UI)-433-348H (IKS, & Canada) 


National Instruments, 6504 Bridge Point Parkway, Austin TX 7B730 


Circle 284 on Inquiry Card- 


Cross Assemblers, Simulators, 
Disassemblers 



Processor Families: 

8051 80% 8048 

Z80 64180 6301 

6805 6800 1802 

6811 6502 68k 

8085 6801 Z8 

Join Thousands of Satisfied 
Customers Worldwide. 


Call: 

PseudoCorp 

716 Thimble Shoals Blvd., Newport News, VA 23606 
Tel: (804) 873-1947 • Fax: (804) 873 2154 


Circle 285 an Inquiry Card. 


TAMTTAUV 1007 • DVTP 






SOFTWARE SHOWCASE 














































































THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER'S MART is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER’S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1 5 1992. 

RATES: 3 issues—$625 6 issues—$600 12 issues—$525 13 issues—$500 
Prepayment must accompany each insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November issue closes on September 8. Send your copy and payment to THE 
BUYER’S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Joseph Mabe at 603-924-2658 FAX: 603-924-2683. 


ACADEMIC COMPUTING 


ACCESSORIES 


BAR CODE 




Transputer Education Kit 

Get started with Parallel Processing 

$306 

Ki| includes re&dy-lo-uss PC add-in board with T40O 
Transputer. 1MB ol RAM, and PC irum-far#. Complete with 
Gccfim2 and C compilers, assembler, source-levgl debug¬ 
ger, example program 5, and 1500 pages of documentation 
(Incl. schematics). Expandable! 

Computer System Architects 

950 N. University Avenue, Provo UT 54604 

(800) 753-4CSA (8011 374-2300 FAX 1801) 374-2306 


HEWLETT PACKARD 

Buy — Sell — Trade 

Laser J«||/IID Color Fra (N4ty 

Laser 2000 2 MagM Meg upgrades HP-7550A 

Desk jhI Draft Pro DXUEXL 

Rugged Writer DrsHmaster l/lf 

Etertratatic Plotters C1800 (D StzeJJC >801 (E Size) 

Science Accessories Corporation Sonic Digitizers 

38“ x 48' (2760) ACT * 72' (3175) 

T. E. Dasher & Associates 

4117 Second Am Sum Ingham, AL 35222 

Phone: (205) 591-4747 Fax: (265) 591-HOO 
(600) 636-4633 


BAR CODE READERS 

For PC. >TT AT.& PS/2, Macintosh, and any FtS-232 
terminal. Acts tike 2nd keyboard, bar codes read 
as keyed data With steel wand— $399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell. Alley, -ALL software. Users, magstripe. & 
slot badge readers. 3frday $fi back, 

Worthington Data Solutions 

4I7-A Ingalls 5l. Santa Cruz, CA 95060 

, (406) 458-3938 {600) 345-4220 


Inquiry 701 Inquiry 706, 


ACCESSORIES 


ARRAY PROCESSORS 



RADIOACTIVE? 

PM II on ynur PC with The RM-6G RADIATION MONITOR 

Serial Dr printer port. Detects; ALPHA«BETA ■ GAMMA* X4Wf. 
MIcroR. WOO limes the rewhilion tfi Standard fleiQRf countm. 
Excellent tor tracking RADON GAS. Find sowtes. New: Version 2.7 
r WINDOWS, Plot; • QattgnMKi • C«n* Rays * Clouds • foods 
Call/Wrlte lor PC MAGAZINE iwiftv • 1SH • GM Tube 
ViSA/MC/EUHD Ptefie raters. Not satlaHed? Fii refund, 

800-729-5397 or Tel/Fax; (302) 655-3800 
Aware Electronics Corp. 

RO. Bex 4299, Wilmington, DE 1&807 $149,50 


SCIENTIFIC ACCELERATOR 

25 MegaFLOP Floating Point Array Processor with 
256K+ static memory. Easily programmed by call¬ 
ing 598 routines from your C r FORTRAN, or Pascal 
PC programs 512x512 FFT 1.18 secs Stogie slot 
board with software: £2,495.00. 

EIGHTEEN EIGHT LABORATORIES 

1247 Tamarisk. Boulder City, NV 89005 

Tel: 800^080-1119, Fax: 702-294-2611 


Inquiry 707. 


ARTIFICIAL INTELLIGENCE 



CUT RIBBON COSTS! 

Re-ink your primer ribbons Quickly and easily. Dc sU 
cartridge ribbons with Just one inker! For crisp, black 
professional print since 1962. You can Choose from 3 
models: Manual E-Zee Inker — $39.50 

Etectric E-Zee Inker - $94.50 

Ink Master (Electee) - $189.00 

1000$ of satisfied users Moneydack guarantee. 

BORG INDUSTRIES 

525 MAIN ST\ JANESVILLE, EA 50647 

1-600-553-2404 In IA: 319-967-2976 


LISP Ilka never before. - . 
Affordable! 

Software Engineer v.2.0 is 1 he mast powarful LISP for Windows. 

It was designed to put the power ol LISP Into the hands of 
individuals, ll Includes a text editor, a dialog box designer and 
an icon editor FundUcnallty includes; DOR stand-alone EXE's, 
a debugger, DDE, Menus, Windows API calls and orpine help. 
Sup- Retail $249.95 

Raindrop Software Corporation 

633 Arapaho Road. Sulla 104, Richardson, Texas 75061 

(214) 234-2611 Fax: (214) 234-2674 

Inquiry 703, 

inquiry 708. 


AUDIO 



KEYBOARD, VIDEO, MOUSE 

Extension with EXTENDER 

Splitting with COMPANION 

Switching with COMMANDER 

Boosts signals up to 600 feet Control up lo 96 PCs with 
one keyboard and monitor 

CYDEX CORPORATION 

26G0H Bob Wallace Aw., Huntsville, AL 35605 

Phone 205 534-0011 Fax 205-534-0010 


DlgPak* 

The Standard for PC Digitized Sound! 

Use a single API for all PC sound boards 
with DigPak digitized sound drivers 
and ACOMP for S-to-l compression. 

THE Audio Solution, Inc. 

P O Box 11666. Clayton, MO 63105 

314/567-0267 

Inquiry 704, 

Inquiry 709. 


BAR CODE 



ANTI-LOCK-UP PRODUCT! 

(SYSTEM WATCH) 

TTib answer lor any unattended PCs in use 24 hours a day 
SYSCKPS—VOICE MAIL, etc Checks CPU every 30 seconds and 
rebools upon no sipti. Includes board, sotorara & caWes. (board 
dees not use PC slot) TWENTY MINUTE INSTALLATION, Ra- 
quires internal re set switch, Vfea/liC S159L (vol. prices «vaU.) 

STREETWISE SYSTEMS 

1600 S. Dixie Hwy., Boca Raton, FL 33432 

800-654-0910 


LABELING SOFTWARE 

On EPSON, IBM, OKI dot matrix or LaserJet. Flax~ 
ible design on one easy screen. Any formatfetea 
Up to 120 fields/label, 18 text sizes to 3" readable 
at W. A!AG, MIL-STD, 2 of 5, 128, UPC/EAN, 
Code 39. File Input & Scanned logos/Symbols 
(PCX)—$279. Other programs from $49, 30-day 
$S back. 

Worthington Data Solutions 

417A Ingalls St., Santa Cruz. CA 95060 

(406) 453-9938 (600) 345-4220 


PORTABLE READER 

Battery-operated, handheld reader with G4K static 
RAM, 2x16 LCD display, 32-key keyboard. ReaP 
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through Its own key¬ 
board. Easy data transfer by R5-232 port or PC, 
PS/2 keyboard. Doubles as On-Line Reader. 30 -day 
$$ back. 

Worthington Data Solutions 

417-A Ingalls St.. Santa Cruz, CA 95060 

(406) 458-B938 , (600) 345-4220 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes: UPC, EAN, 2 Of 5, MSI, Cede 39. Epson, 
Oki. IBM dot matrix text up to Vfe" LaserJet up lo 
2". Font cartridges not required $179-8239. 30-day 
3$ back, 

Worthington Data Solutions 

417 A l^igall^ Si, Sania Cruz. CA 85060 

( 408 ) 456-9936 _ ( 800 ) 346-4220 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT & PS/2‘s, all 
clones and any RS-232 Terminal Transparent 
to your operating system Available with Sted 
wands. Lasers, Slot a Magstripe Readers. Same 
day shipping. 30-day money-back guarantee 
One-year warranty. Reseller discounts available 

AMERICAN MICROSYSTEMS 

2180 A Regal Parkway, Euleea, TX 7B04C 

(600) 646-4452 [617)571-9015 FAX (617) 665-6232 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 

* 9 & 24 PIN DOT MATRIX 

* H-P LASER JET/PLUS/SEFUES II 

* MENU-DRIVEN or MEMORY RESIDENT 

* CODE 39, 1 2/5, UPC A/E. EAN B/13 

* BIG TEXT & BAR CODE SOFTfONTS 


AMERICAN MICROSYSTEMS 

2190 A Regal Parkway, Euless, TX 7GCMQ 
(600) 646-4452 (817) 571-6015 FAX (Si 7) 665-6232 


Inquiry 705. 
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BAR CODE 


BAR CODE 


CD-ROM 


PORTABLE BAR CODE READER 

Battery operated, handheid reader wtih RAM, 54 key 
keyboard, real-time cfock, 2Xt6 LCD display, and btiill-in 
cakxrfaion Supports lAAND, CCD, and LASER Bufl-in pro- 
gram generator supports muttipte programs and data fitoa 
interfaces to PC a PS f2 keyboards, RS-232 terminate, and 
HAYES compatible moderns. 30-DAY MONEY-BACK 
GUARANTEE. 

AMERICAN MICROSYSTEMS 

2180 A Regal Partway. Euless, TX 76040 
(8001648-4452 (017) 571-9015 FAX (017) 095-6232 


BAR CODE READERS 

$149.00 

Complete with Wand 

COMPUTER RESOURCES GROUP 

629 Silverdale Drive, Claremont, CA 9t?1l 

CALL (714) 624-8734 

inquiry 710. 


LASER/WAND/CCD SCANNERS 

AGGRESSIVE PRICING). Reseller discounis. Also bar 
code slot readers, magnetic drip* User softwarefransparent 
keyboard emulation tor PC/5CTW, clones, RS/2„ and Macin¬ 
tosh. RS-232 terminals. Scans all popular bar codes. Label 
and Bat code printing software. 30-dsy money back. 
Visa/MCi'AmEx. Same day ship, 

DATA HUNTER 

6101 Medford, Huntington Beach, CA 92&47 

(714> 892-5461 Fax 714-892-9768 


Inquiry Tit. 


PC-Wand Bar Code Solutions 

Barcodes are easy using our FULL lined readers &. printers. 
They plug $ play with your existing CFiyprinterftennin.B)g/ 
software systems in your office, store, truck, factory « 
warehouse. ITS' bar code DOS programs prim on main* 
or laser printers. 30 day refund, 1 year warranty. 
QEM/VAFU Dealer discounts. 

International Technologies & Systems Corp. 

655-K North Berry St, Brea, CA 92621-Westem USA 
13 Welwyn Court, Richmond, VA 23229-Eastern USA 
(800)220-9407 (71*)SM 1010 {804)7*1-67J5 (FAXJ990-25M 


Inquiry 712. 


PC BAR CODE SPECIALISTS 

Bar coda readers designed lor fast, reliable, cost- 
effective data entry. They emu late your keyboard, 
so scanned data looks lust like It was typed ini 
Choose from stainless steel wand, laser gun, card 
slot reader, and magnetic stripe scanner. Also, 
powerful Bar Code and Text printing software. Great 
warranty. Generous dealer discounts. 

Seagull Scientific Systems 

15127 N.E, 24th, Suite m Redmond, WA 98052 

206-451-8966 


DATA INPUT DEVICES 

Bar Code. Magnetic Stripe Readers & SmajlCard Encpo&U 
Reader for microcomputers & (arm mats, including IBM PS /2 
& others, DEC. Macintosh, AT&T. CT, Wysa. Wang All laadam 
Connect or the keyboard cable tk are Iransparanl to all soft¬ 
ware. UPC & 39 Fhfirvt programs, magnetic encDd-ers, & por¬ 
table feeders are also available, 

TPS Electronics 

4047 Transport, Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 
1-800-526-5920 FAX: 415-85G-3843 


Inquiry 713. 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASER/MAGNETIC CARD CONNECTIVITY 
- Keyboard wedges (Jntemifl&rtemaf) ft* IBM POXT/AT, PS/2 
and portables 

* RS232 wedges lor WYSE, Unk, Kjntburv terminals 

* Bar coda and label printing software 

* Full two-year warranty 

* 30-Day Money-Back Guarantee 

* Extensive VAR, 1 Dealer Discounts 

3140 DflUCfuZ BtaL Suite 200/Sarta Clara, CA SSSif[*G8) 900-1680 
SD0-666-4BAR _ FAX: (415) GZ3-1J72 

Inquiry 714. 


CAD 


PCB A SCHEMATIC CAD—$195 

,l EASV-PC" tor single-sided and multilayer boards 
(o 17* *17' wrtti up to 1500 ICs including surface 
mount. Phenomenally fast and easy to use. Over 
9000 copies sold. Needs PC/XT/266/386 HERD 
CG A/EG A/VGA. Output lo laserjet/inkjet/dol matrix 
printer, pen-plotter, photo-plotter and NC Drill. Not 
copy protected. VISA/MC/AMEX welcome. For full 
into circle inquiry # or contact u$ direct. 
NUMBER ONE SYSTEMS LTD. 

Harding Way. St, lws. Huntingdon.. Gambs. England, PE17 

Tel Si 1-44-4B0-5177S Fa X P11 -**-<18-4940*2 


Inquiry 715. 


VIEW CAD DRAWINGS 

SlrllnVIEW Allows non-CAD users to view AutoCAD 
DWG, DXF & HPGL files on PCs. Print, Plot, attach 
notes and hyper-link between tiles. Change views and 
layers. Accurate] Query databases to locate & highlighl 
objects on (he screen 

Also, linkable SiriiriVIEW/LIB allows developers lo add 
viewing capabilities to their own applications. 

SI rlln Computer Corporation 

25 Orchard View Dc, See. 14. Londonderry. NH 03053 
(603) 437-0727 _ Fax (S03) 43743737 


Inquiry 716. 


CAD/CAM 


STEPPER MOTOR CONTROL 

FROM A PRINTER PORT! 

NEW $249 

* Controls up lo six motors simultaneously 

* Linear and Circular Interpolation. 

* New Features lo accommodate machine control. 

» Esay-to-usH DOS device driver. Super Manual, 

- CAD-CAM interface available. 

Corporator!, «22 Amok) Ae 

Ability Systems jy B - 1 ^ a § tsl ^ 3a 

Inquiry 717. 


FREE TECHNICAL REPORT! 

Just request Inin about the: 

"CAD/GAM Developer's Kit" Series 

C Libraries lor CACu’CAM. Engineering and CIS Applications 
650+ routines lor DXF inputtoutpul. graphical display, 
Ilneterctellipse/NURB spline cdnstmobDriibditing. arid much 
more lban can be described here, 

Phone or FAX (617) BSHM350 for more information. 

Building Block Software Inc. 

_ 371 Moody Shea, Wall ham, MA 02154 _ 

Inquiry 718. 


GREAT NEWS AutoCAD USERS 

KIS Scaling "The Problem Solver" makes Rll Vport 
scaling easy. Create Fill Dimstyles "On The Fly” with 
KiS DIM Module Icons. KIS Scaling, REAL control of 
text, arrows & Locale for R10 or Rif. AutoDwgLoad lets 
you load drawings with popdown menu. Mew EXTEND- 
THIM.LSP—Tutorial +■ AutoSizing + Autosave. Muhi- 
scale dwgs are easy, so Is ordering 900833-4547. In- 
fro ONLY $149 Until 2/1/92. 

KIS SOFTWARE, INC. 

Box 663y Peansburg, VA 24134 


Inquiry 719, 


NEW CD-ROMs FROM WAYZATA! 

The foil-awing CD-ROMs are now available: 

* %nr Mi CdUkSog of 10,050 PC Stivwwn JTograirs 

{tao-mn iibw-pc dosi-sim 

* Cwfrwvrt Cmkrr 'f-Wl Knswi Syttin I’d ir.iariTi Answer Pragnm 

HBU.Pt D0Q-OT 

* Smhfiti Intel flMiflraJ Computer Indi.ijaiy 

I.'BM-PL- ms or MicVnnsni—E129 
4 IHHMlVten TfiW j. Imifftit ftp Of Hmmw HBM PR DOS pr 

Call or while now lor more information! 

WAYZATA TECHNOLOGY INC, 

rim Office Bex BUT, Grand Rapids, Minn*$oca 5574* 

T#l: (BOO) 735-7321 (21B) 325-0597 Fair: (21B) 326-0596 


Inquiry 720. 



Inquiry 721. 


COMMUNICATIONS 


SDLC, HDLC AND X.25 SUPPORT 

Use Sangoma hardware and software to provide 
cosl effective, robust and easy-to-use SDLC, HDLC 
and X.25 links from MS-DOS, UNIX, PC-MOS, etc, 

All real time communication functions performed 
by intelligent co-processor card. 

Full function SNA emulation packages also 
available 

Sangoma Technologies Inc. 

(416) 474-1990 


Inquiry 722. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWIARE Compulerowners coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 
Call B am-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 

(Local 614-262-05S9) 

SAFE WARE, The Insurance Agency Inc. 


Inquiry 723, 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 42 Microprocessors 

Hosts: MS-DOS, UNIX, VAX VMS 

ENERTEC, INC, 

BOX 1312, S11 W. Fifth St 
Lansdale, PA 19446 

Tel: 215-362-0966 Fax: 215-362-2404 


Inquiry 724. 


CROSS ASSEMBLER S/SIMULATORS 

New unique full-function simulators tor the 8096 and 
B0C196 coniroilera, featuring ALL MODES of interrupts, 
plus the HSE. HSG, and A/D (unctions. 

We also support the 30W9 r 80B0/S5, 8051/52, and 280 
controllers with excellent, reasonably priced Gross 
Assemblers and Simulators. 

Lear Com Company 

244Q Kipling St, Sle. 20§ Lakewwd, CO 802T5 

(303) 232-2226 FAX: (303) 232-B721 

Inquiry 725. 
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Inquiry 726. 



Inquiry 727. 


DATA ANALYSIS 


FORECASTING 
PATTERN RECOGNITION 

* DynaMind™ Neural Network Software 
- Developed with Intel ■ PC Based 
■ NeuroUnk™—link a Neural Net to your C-code 
* Menus, manual, fuit-colof graphic interface 
- Processes data from spreadsheets 
INTHODUCTDFfir . nnfl NeurtiDyii&mX, Irk!. 

PRICE—One S79 + fw^iukhm P0 ^ 323 

Month Onlyl w U|) ™ Boulder, CO 80306 

FREE Brochure: 303/442-3539 *** wsMi-xm 

Inquiry 728. 


DATA RECOVERY 


CRASHED? 

Vbur valuable data can be recovered! 

* 95% success rata * Past turn around 
* Priority service available * Clean room 
* Servicing Novell, DOS, Macintosh, Unix, 
Xenix, OS/2, Bernoulli, Sun and morel 

ONTRACK DATA RECOVERY, INC. 

£321 Buty frfw. Eden Pfairie. MN 55346 

1-SO0-872-2599 - 612-937-5161 

Inquiry 729, 


DATA/DISK CONVERSION 


Quality Conversions 

Tape — Cartridge 
Disk — Scan 
Lowest Price 

Call. . 1ST Run Computer Services Inc. 

(800) 833-2207 (outside NY) 
(212) 779-0800 ^ 

Inquiry 730. 


THE #1 CHOICE 

in disk & tape conversion 

for many leading corporations, govern mem agencies, 
law firms, and companies in every industry—v^rld-wide. 

Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second Si. North. Minneapolis, MN 55411 

(612) 586-7571 FAX: (612) 588-6763 

_ 1-600-745*7571 _ 

Inquiry 731. 
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DATA/DISK CONVERSION 


IBM PC t«TO«f HP FILE COPY 

EASTER EASIER TO USE 

Update version uees windows: Call for free demo! IBM 
PC <lo> HP File Copy allows IBM PCs, PS/2, 
compatibles to interchange files with Hewlett- 
Packard Series 70, 00, 200, 300, 1000, 9000s 

Oswego Software 

Box 310 700/554-3567 

Oswego. IL 60543 FAX 706/554-3573 


Inquiry 732. 


CONVERSION SERVICES 

Convert any 9-Lrack magnetic tape to or from over 
3000 formats including 3W\ 514" 8" disk formats & 
wend processors. Disk-tiHfisk conversions also 
available. Call for more Info. Introducing OCR Scan’ 
ning Services, 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd , Dept. #B 
Buffalo Grove, IL 60089 (800) Convert 



Inquiry 733. 


DATABASE MGMT SYSTEMS 


dBASE file Access from C, Basic 

CodeBase 4.5 gives database management 
capabilities and dBASE, FoxPro or Clipper file 
compatibility from C r C++. Visual Basic or 
Pascal for Windows. 

Full 90 day guarantees. FREE DEMO. 
Sequiter Software inc. 

#209. 9044-64 Am. Edmonton, AB, Canada, TtSE SVl 

Call (403) 437*2410 Fax (403) 436*2999 

See m art err ptr$i M 23?. 


Inquiry 734. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries tor your company! 
Call Joseph Mate for more information 

603-924-2656 

or 

Fax: 603-924-2683 


Inquiry 735. 



Inquiry 736. 


MART 


ENTERTAINMENT 


Go, NEMESIS, Go 

Go - a Zen game. So appealing, ft has endured 4/300 
years. So useful, governments study it. 

NEMESIS Go Junior eniices novices of any age 
NEMESIS Go Master Deluxe satiates the addicted 
Windows Uersion 

Chaos Manor Users Choice Award (BYTE/1990) 

Toyogo, Inc, (800) 869-6489 

PC Sox 25460-Y, Honolulu. HI 9682SC480 
(806) 396-5526 fax: (806) 396-4125 

Inquiry 737 


FAULT TOLERANCE 


No*stop Network 

No*stop Network, the only Level 3 Fault Tolerant 
software product that allows MIRRORED 
SERVERS and CONTINUOUS PROCESSING in 
any PC/LAN. Supports Novell, Microsoft, IBM. 
Banyan, etc. Any server environment—DOS. OS/2, 
Unix, Wang, DEC, etc. 

Nonstop Networks Limited 

20 Wslerakta, New York. MY 10010 

212-481-8438 


Inquiry 738, 



Inquiry 739. 


FINANCIAL SOFTWARE 


BrainMaker: 

"The most fascinating computer soft¬ 
ware I’ve ever seen learn about this 
stuff "John Dvorak , PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
manual. Menus. 12,000 sold. PC or Mac. 
Still only S19SI 

Free Flyer: 890/284-8112, 916/477-7481 
California Scientific Software 

Inquiry 740. 


FLOW CHARTS 


New Windows 3.0 Diagramming Tool 

ADS Dlagrsmmer is a general purpose diagramming 
tool which can bo used to create flow charts, block 
diagrams, structure charts, DFDs, and more. Customize 
tor your typo of diagram by adding your own symbols 
and fine terminators to lho existing libraries. Draw sym¬ 
bols within symbols. Link Objects Manipulate curves 
directly. Call lor free trial disk. 

$250 Atlantic Design Systems 

Phone: (800) 7458095 or (603) 524-2943 

Rflx: (603) 524-3657_ 


Inquiry 741. 


FLOW CHARTING 3 


FRIENDLY * High resolution print outs 


* 3S shapes, 10 fonts* 4 line styles 

(flexible) 

Caw for free demo dfsftt 

PATTON & PATTON 800-525-0082 ext, 1310 

SoMwaie C a r peral i o ri 4®CochraneCr.,litaiprHri,CA56037 
SIf nff atim page 212. 


Inquiry 742. 




































































FLOW CHARTS 


HARDWARE 


LANS 


WINDOWS FLOWCHARTER $129 

RFFlow 2.0 is a professional drawing tod tor 
flowcharts A org charts. Requires Microsoft Win¬ 
dows 30.100 shapes auto adjust in size Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via Ihe Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 

loss Banyan Court. Loveland. CO 80538 

Phone: (303) 363-576? FAX- (303) 683^4683 


PRE-OWNED ELECTRONICS, INC.™ 

APPLE® II 6 MACINTOSH® 
SYSTEMS » PACTS ■ EXCHANGE REPAIRS 

HOLIDAY SHOP 
THROUGH OUR CATALOG! 

To artier e C-ataicxf coN 800-274-5343 

Int'l: 617-27S4600 • Fax: 617-275-4848 

205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 748, 


FREELAN 

Complete LAN solution at LAN CARD price 

► 2 user Ethernet Starter kit for $220, Including: * Two B-bk 
Ethernet cards (wAklvera) • Twn terminators and we 15 r cable 
* Network Operating System for two users. ► 2 user Arcnet 
Starter Kit tar $15®. * Additional user: Ethernet S119i Ancnet 
$84. * LAN cards and NOS separately available. 

Crystal Computing Corporation 

3140 De La Crui Blvo Suita 200, Santa Clara, CA 95054 

Tel (408) 746-0125 (800) 720-6209 Fax (406) 74B-G879 


Inquiry 754, 


FONT 


Meet our NEW "FASE" in the crowd 

* Rwfs on-the’flv Tor WordPerfect 5 (¥51 * Scalable * infinite Iml efi 
locts ■ WYSIWYG pnnnewer * supports most prirtastax board * 150 
loots library - notwork version aveiiabfc - bask package deludes 35 
Type l fonts ■ NewFaae V3jD inlroduelory after 179 expires 
1201*1 (flag. $99) ‘ 

"INewFase] does whal die bast software utilities are supposed 
to do: save you lime and money, and make your work look 
good." Kart Signal, Capital PC Monitor, tirtH) 

MicroPros* 

41 Witherspoon St.. Princeton, -NJ 08542 

TEL 906-831-0255 FAX 908-831-5339 


Inquiry 743. 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 
FAST TURNS CALL FOR DETAILS 

H&W micro labs, inc. 

538-C Forest Parkway, Forest Park, GA 30050 

404-366*1600 Fax: 404-366-0040 


Inquiry 744, 


386SX, 20MHZ, 1MB, 2FL, 80MB - $990 

MACINTOSH. IBM, AST. EPSON. ALTIMA. 
NEC, SHARP, HR HOUSTON 
INSTRUMENTS, ROLAND, 3M 

Call UCC 

213-921-8900 Fax 213-802-0831 

13738 Arlesia Blvd. 150. Cerritos, CA 90701 
INTERNATIONAL ORDERS WELCOME 


Inquiry 749. 


HARDWARE/COMPUTERS 


NEW! mmz 16 tit FORTH Single Board 
Controller with teh 10-bit A/D, 3ch 8-bit D/A 
TDS0HB FORTH CDNTR0L1EH AND WMDGGEFt - Vx¥ IwaiC uses Ntrti 
S64W1 H8&32 CWOS j,P S™ms along it 3MIP5. but dins cm only 3Qnu. 
On-board fasy FORTH language and eofflbHr-» need for 

m™t«ruMCri UptDSiatNVWH, 45KRR0M Aftaptl ke^ontJ, led, 12 c 
mtvfc luerrupts. rm#H 3 skiio. wsdutog me, edta 33 Ifll 2 x R£2£. 
f-ifrr 30M tttiofHktf Fr« rtniy-itiaflt saftwarg sok/bcns. Pnjflram wnit 
PC Use far iwtsig control. -daa-Idg^ng. nspedtoft. robotics rwntfff monflor- 
ll*a, Alt S2SI iSs). STARTER, PACK $4tt 
CALL NOW fan DETAILS! Safror-rmm 

Saelig Company tot: am 425-3753 

European Technology _ tax: f7l6j 425-3835 


Inquiry 750. 


The $25 Network 

Try the let truly low-cosi LAN 

* Connect 2 or 3 PCs. XTs, Alb 

* Uses serial ports and 5-wire cable 

* Huns si H5K baud 

* Runs in background, totally transparent 

* Share ary device, eny Hte. any time 

* Needs only 14K of FtAM 

Skeptical? We make believers! 

Information Modes 

P.O. Drawer F. Denton, TX 76202 

617-387-3339 Orders 800-628-7992 


Inquiry 755, 


LANS/SOFTWARE 


NetRunner 

Remote Control Program for just $19.95 

* Conlfol remote computer across WAN or LAN » Hun* 
nlng on NetBIOS. Novell, RS-232 and Modem • Key¬ 
board locking * Remote execution * File transfer. 
$19 95 per user, $2496 starter kit, $99.95 unlimited, 
■ Network Operating System available for $89.95, with 
File/Record locking, Primer Spooling, Peer-to-peer, 

Crystal Computing Corporation 

3140 De La Cruz Blvd Suite 200, Sanla Clara, CA 95054 

Tel (406) 746-0125 (600) 7264209 Fax (405) 745-0679 


Inquiry 756. 


omiTY wFwiwu ESDirecsi LOWEST 


10-19MU 

$55 

N.A. 

20-29 

75 

75 

30-39 

85 

89 

40-49 

105 

125 

50-85 

140 

175 

86-120 

ITS 

225 

121-160 

205 

255 

161 350 

259 

349 

351-700 

m 

395 


DISK DRIVE 
REPAIR 
PRICES 


fl) TCCHMOtfiOfH, INC. 
5105 Maureen Lane 
Moorpark. CA 93021 
Phone: (MQ) 6M-03O6 
FAX: (606) 529-7712 


Inquiry 745, 


HARDWARE 


DOS & WINDOWS PROBLEMS 

can be resolved with an Award BIOS ROM 
Upgrade, Windows 3 j 0 and DOS 5,0 support. 
Add IDE drives, SVfe" 1.44Mb floppies, more. 
Call for our FREE Catalog. 

KOMPUTERWERK, INC- 

851 Parkview Blvd., Pittsburgh, PA 15215 

OHOtflS 800 423-3400 Tech {412) 7B2-03&4 Fast (41Z) 782-601? 

Inquiry 746. 


EVERYTHING YOU NEED _ 

Low prices on industrial and personal computers, 
monitors, workstations, peripherals, drives, 
modems, boards, LAN & network products. I/Cs 
memory, co-processors, ribbons, software, etc. 

EXPORTAMOSH! WE EXPORT!!! 

Limatuh Import-Export, Inc. 

3500 S. Slate Rd. 7 Suite 16 Miramar, FL 33023 

TEL (305) 963-7722 FAX (305) 963-7733 


LAPTOP COMPUTERS 




SDK-386'* 

’386 n a trademark at Intel Corporation Used try permission. 
BRAND NEW AND AVAILABLE ONLY FROM URDA, 
INC, along with the URDA SDK-85 and SDK-86 educa- 
lional trainers and microprocessor development systems. 
The URDA SDK-51 will be available next year Other 8 
18v and 32 bit systems are available. 

Phone URDA, Inc. 

1-800-338-0517 or 412-683-8732 


SAVE! LAPTOPS 1 NOTEBOOKS save! 

TOSHIBA * EVEREX * ZENITH * AT 6 T ■ TAN DON 

AST « SANYO • SHARP * BON DWELL • ALR * LIBREX 
PANASONIC - ALTIMA - LEADING EDGE - FORA 
PACKARD BELL * SAMSUNG • NEC • 71 • COMPAO 

* We ALSO carry a full line of accessories • 

Computer Options Unlimited 

12 Makten Lane, Bound Brook, NJ O6S0S 

CALL: (800) 424-7678 Need Help?: 908-469-7678 
g-9 M-F 9-5 Sat. 6 days Worldwide Sales 

Inquiry 751. 

Inquiry 757. 

HARDWARE/CONTROLLERS 




STEPPER 

UP ID 8 MOTOR CONTROL VIA COM POHf OR BUS 

Our SA7D3 is a 2 axis controller. PI up i mo PC Bus at use ex¬ 
tern ally with our &4S0Q programmable eommlser. The &A703's 
600 rnAitoll can be boosted to 10 ampsfcoll with Ihe SAB03. 
The SA7D3C supports co-ordittBled motion for up to 3 chan¬ 
nels. Software drivers including an- HPGL interpreter includ¬ 
ed fate SA703 H49l SA 7D3CS£9e. SA6D36149 SA800ST49 

STRADA AUTOTECH 1NC. TEL: (613) 359-1029 

P.O, Box 188, Elgin, Out, Canada K8G 1E0 


IBM CONVERTIBLE 

MEM0RY-12QK $79 25SK $225 3fl4K $295 
MOOEMS-Stenctard $7S Enhanced $175 

CRT ADAPTER-tor monllsn $^9 

SERtAUPARALLEL ADAPTEH-5120 

MONITORS Monochrome $115 Color $249 

COMPACT Carrying Case $39 

ENHANCED LCO-l/G BATTEHY -$B9 

HARD DRIVES-20 Meg-$4&5 40 Meg-$605 

MORE ACCESSORIES AVAILABLE 

COMPUTER RESET 

P,Q Box 461792, Gartand, TX 75046 

Phone {214} 276-8072 BBS & FAX (214) 272-7920 

Inquiry 752. 

Inquiry 758. 

JAPAN MARKET 


LAPTOP PERIPHERALS 



Looking for Suppliers 


LAPTOP POWER ADAPTERS 

AC and DC inpul 

TOSHIBA INTERNAL CARDS 

Faxmodems: 960072400bps. software, acoustic port 
Modems, exp: 2400 bps, acoustic or serial port Modem, 
dedicated' £490 bps {notebooks,. TStAagOOSX) Serial 10 
cards: RS232, RS422. SCSI. HPIL. batcode 

Contact us for more information: 

PRODUCT R&D Corporation (Calif.) 

60 S/546-9713 Pax 605/546-9716 

How about errtertng the Japanese market? Wd like to help 
you. The enormous trade surplus encourages Japan to pur¬ 
chase foreign products Generating greet demand lor com¬ 
puter hardware and software, the Japan market ts attracting 
worldwide attention. If this market appeals to you, contact 
us by fm today! VUe would appreciate catalogs depicting your 
products well. 

Glken Shojl Co., Ltd. 

Rajt: 81 -052-972-6577 Phone: B1 -052-972-6544 

Sf Soar Bldg. 2-3 i-ehomc. Injml, Higasru-ku, ha^cya 4Gl Japan 


Inquiry 747. 


Inquiry 753. 


Inquiry 759. 

JANUARY 1992 * BYTE 391 









































































JH^BUYERJ^MART 


Keep 7 Yack of Bug Reports 

New tool gives instant access to information about pend¬ 
ing bug repartsteuggestions on the products you main¬ 
tain or support. Eases planning of new releases. No 
more paperwork, lost reports or bunting for customers' 
example files. Multiple users (development, marketing, 
QA) can Independently categorize, prioritize, and re¬ 
arrange records. KeyT rack $495 
C Street Software 

(805) 466-7907 * (900) 350-9649 - Fax (805) 493-7809 
3L Lid (UK) +44 306 41 59 39 Fax +44 505 41 59 44 


Inquiry 760. 


PROGRAMMERS TOOLS 


DONT DEVELOP NETWORK APPLICATIONS 

without NPPCt t {HWBrfid library sub-routine package mat Handles all 
die details flf NetBIOS or IPX programming 1 HPPC supports High-level 
programoomrtmuniDatiDns.at tta message level tor all seiwr/clieml and 
peef-to-pesr models, ir you m using C w Assentotar. NPPC allows 
you to write a single apparition that runs on BOTH IPX AND NetBIOS 
without any modifications NPPC is tonwrihii! will- .my hue mb OS 
emulator therefore applications wnflen with NPPC will wort! vwlh rtiosl 
LANs in the marketplace. Wit otter a 30 day money had! guarantee 
NPPC fci IPX or NetBIOS: S195.DQ, wlEti source S3B5.QD 

SOFTWAREHOUSE CORPORATION 

326 State Street, tins Altos, CA 94022 
_(415) 0494303 FAX: (415) 040-0208 


Inquiry 761. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print, 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 
Call Joseph Mate for more information 

603-924-2656 

or 

Fax: 603-924-2683 


Inquiry 762. 


PUBLIC DOMAIN 


$1.00 PER DISK 

NO MINIMUM ORDER! 

Free Catalog of 700 + Programs 
Many Unique, Hard to Find Titles. 

(Watch For Our On-Lim BBS -Coming Soon!) 

Northern Micro Systems 

IS Main St Atearokee, MT 69001 

_ (406) 3264343 _ 

Inquiry 763, 


FREE SOFTWARE FOR IBM'"/clones 

TRY US! GET 15/5,25" or 6/3.5" Disks full 
Of our best selling software—FREE. Great 
games, programmer's utilities, business, 
educational, and desktop publishing. Pay 
only $5.00 sNppJng/handicng. Credit cards 
only. Call Todayl 

SMC SOFTWARE PUBLISHERS 

619-931-8111 


Inquiry 764. 


FREE CATALOG 

FOR IBM PD AND SHAREWARE 

SELECTED PROGRAMS 
LATEST VERSIONS 
Low as $150 

SOFTSHOPPE, INC. 

TEL: 300-829-23 76 * 313-761-7633 
FAX: 313-761-7639 

P,Q. Box 3676, ANN ARBOR. Ml 4fllD6 

Inquiry 765. 
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AMI, PHOENIX & MR BIOS 

Upgrade your IBM PC, XT, AT or compatible, Also 386SX 
& 386 versions. Supports 2 user-defined hard drives. 
101/102 KBs 360, 720, 1.2 & 1.44 floppies, setup In ROM. 
All Video, Windows 3.0 Diagnostic in ROM AMI 266 & 
386 versions only. CALL. New version Just came in. 

Advanced Software 

4V& Marlboro Road Suite 3R r Derry NJH Q303& 

B00-835-2467 603-432-1532 


Inquiry 766. 



Inquiry 767. 


THE ULTIMATE COPY PROTECTION 

• Completely Menu Driven Quite simply 

. Defeats ell Hardwere/Sofiwanj Copiers The Best 

• No Source Coda Changes Way* To 

- Multiple Layering ProTed Your Vstunbt* 

• No Damaged Media Software investment 

• Full Hand Dish A LAM Support 

• Unlimited Metering, FREE Demo Disk 

STOPVlEW' STOPCOPY PLUS'* (400) 87fl 3234 

BB1 COMPUTEH SYSTEMS, INC. (3ftu 
14105 Heritage Lane, Silver Spring, MD 20906 

_ FAX: (301} 460-7545 _ 

Inquiry 768. 


HYPER-LOCK 

If you search for a powerful copy protection system. 

you also can have privileges of HYPER-LOCK, 

* Protects on standard diskettes * Machine And/Qr Hard disk 
Install • LAN support * Cannot be copied by any device 
* No source code required * And/Or password protection 
* Cost alfetihn ■ FREE demo disk and Info 

GUVEN COMPUTER LTD. 

Tallmyerl sk. 773 Mgcka/lstenbul TURKEY 
(90) 1-136 fD 07 Fax: (90) 1-160 36 40 


Inquiry 769. 


Cop’s CopyLock II 

The professional software protection with 
TRUE Machine Install, Option Board safe. 
Supports OS/2, Windows and Trace. 

LINK Computer 

Int'i: +45 31232350 Fax +45 31238448 
US/CAN: 800-344-2545 Fax 408-923-7061 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 6 YEARS proves effectiveness of 
powerful multilayered security. Rapid decryption 
algorithms, PARALLEL or SERIAL port-transparent 
security device. Complemented by economicat KEY- 
bOK" and muttifeatured COMPy-LOCK™ including 
countdown, limeoui, data encryption, and multiproduct 
protection. (Dos/Unix7Mac). Abo, access control, 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle, Littleton, CO 60122 

_ (303) 770-1917 


Inquiry 770. 


HANDS OFF THE BOARD® 

1/2 SIZE SECURITY BOARD 

Stop floppy boot — Require password to boot PC 
Real-Urns disk encrypt — pr&vsnl hoot sector virus 
Prevent DOS FORMAT/FDISK and lew-level formate 
Set hard disk READ ONLY or turn ON/OFF 
Turn floppies, printers end COM ports ONlOFF 
IBM XT, AT Bus — DOS V30# - *14S&5 + $5.00 S/H 

SYSTEMS CONSULTING INC 

PO BOX 111209, Piltsburgh, RA 15236 

(412) 761-5200 


Inquiry 771. 



Inquiry 772. 


SHAREWARE 


ISLQ Select Shareware on CD ROM $99,00 

► Also, Shareware by diskette $4.00 

► IBM, Macintosh and Amiga files 

► Programmer fresh quality programs 

► Great Clip-Art files 

► Wanted: Shareware Contributors 


Uljfc __U PQ Bw 49t r Eralsor, M« E53K 

ISID lecn Inc. MKOTiB-ffm. 8127934-2024 mo) 

612/934-2B24 (Fax} 


Inquiry 773. 


FREE KIDS SOFTWARE FOR IBM® 

TRY US! GET 15/5.25* or 6/3.5" Disks full 
of our best selling software for kids—FREE. 
Great games, puzzles, tutorials, and educa¬ 
tional programming. Pay only $5 00 ship- 
pi ng/handling, Credit cards only. Call Todayl 

SMC SOFTWARE PUBLISHERS 

619-931-8111 


Inquiry 774. 


SOFTWARE/ACCOUNTING 


dBASE BUSINESS TOOLS 

* GENERAL LEDGER 

* PURCH 0RD/INVNTDRV 

• ORDER ENTRY 

* ACCOUNTS FIECVABLE 

* JOB COSTING 

• JOB ESTIMATING 

* BILL OF MATLS 

* SALES ANALYSIS 

* PAYROLL 

* ACCOUNTS PAYABLE 

£99S$19S 

sa + S&H 

dATAMAR SYSTEMS Cred. Card-Check-COD 

8596 Miramar Place, San Diego, GA 92121 

(619) 452-0044 

(800) 223-9963 


Inquiry 775. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

Full featured, haads-down data eniry 
with two-pass verification, edit language, 
operator state, much mom! Designed for 
[he PS/2* , PC, XT, AT or compatibles 
PCs from £395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Rd.. Fax; 206/776*7210 

Woodway, WA 98020 USA: 800/356-0203 


























































SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 


SOFTWARE/MATHEMATICS 





Analog Circuit Simulation 


NEW VERSION!? 

TurboGeometry library 4.0. Now called TGL Professional 

‘The Ultimate CAD/CAM/CAE Engine” 

161 protaglgnBi,, -> most complete loctotK d 2D ft 3D gBorreOc retires 
SviiilatHH lodayl Oiw 600 reulines including MUflBS, DKF. Graphics, Sutec 
ing, Uddfti Lift. ttAffies* Araas, Vdndbnra Ftorspednes, Ftitygon (WAJhiorV 
Dtiff), Qlippwig, TJmgsnts ft mcra W4h lull source ft 30 tfar guarantee k 
tsctmitat while paper on tits product is available upon request 

Disk Software Inc. 

2116 E. Ajapaho Rd„ Suite 407, Bicharffian. TX USA 75001 
PhOMI 2H-4Z3-7208 - 800435-7760 — RAX: 214-423-7250 


Mathematical Modeling On Your PC 

* PC and Macintosh CAE * Extensive Model Libraries 

■ Schematic Enlry * Waveform Analysis 

* SPICE Simulator - Fteport-GuaUy Plotting 

using Extended Memory * Full SritCE programs 

* Monte Carlo Analyst gliding at ftSS Complete 

* Parameter Sweeping systems from just $ftSQ. 

R 0. Bo* 710, Sin Pedro, Cfl 90733-0710 fft#f MG/iff 
(213) 833-0710 FAX (213) 333-9658 f 1 ■ 
Call tor your Free Oemo end information frfj, 



Science Engineering Business 

* Faster, Easier, mere Powerful than other methods 

* Nonlinear Algebraic and Differential Systems 

* Solve For Any Parameter Values ■ No Programming 

* Compton * Vaetors ■ Natural Mathematics Editor 

* Simulation ■ Optimization * Graphics 

New Chico Solver 2.3 (91G) 342-3279 Only S399 
Full refund for 30 days if not satisfied. VlSA/MC/FO# 
Chic O Software Com pa ny PG Box 5171. Cfxcc. GA 95927 

Inquiry 776. 

Inquiry 781, 

Inquiry 787. 

MICROSTRESS CORPORATION 

Announcing MICROS A PE 20/30 ftel. ill) 

Easy to team end use Structural Analysis Program to* IBM 
PCs ft compatibles- Number qF nodes. elements ft loading 
conditions limited by disk space ft model bandwidth (1100 
djQ.14 Color graphics support on various display cards (EGA, 
VGA, VEGA, HERCULES etc.) 535 D. SAFELIBs (Beam Ele¬ 
ment Libraries tor aael, wood ft concrete incl. complete AISC 
Database) $65. GRAFPLUS Prim screen uiilily program $65. 
386MAX Memory manager tor 3B6 ft 466 systems $ioa Ship¬ 
ping not included. 

RO. BOX 3134, BELLEVUE, WA 34003 
TEL/FAX (306) 450-0316 


RAINDROP™ 

FAST; compact PriScrn Utility for end users AND 
developers. Hardcopy as Iasi as 10 secs. Average binary 
si 2 « - fi kbyto 14 video graphic standards. Scale, rotate, 
colorize and more. J CALL' from user^rrtten programs. 
Complete 9- & 24-pin dot-matn*. inkjal, and laserjet 
library $44.gs+$3 a/h. 

ECLECTIC SYSTEMS 

8106 St, David Ct„ Springfield. VA 22153 

(703) 440-0064 Fax (703) 455-8965 


OPERATIONS RESEARCH & $149 
for your IBM or Compatible 

LP88—UW* programs up to 3000 raws by 15000 ertumns 

BLPOft—6yundet3 LPi m to 2500 jdws by 12500 columns 

MILP66—Meed -ntEger linear programs up In B£M by 4000. 

TSAftft—TransportHiCfl |X 0 »ms up Ip 1300 sovrceSfjBiks, 

WLPSa—Nonlinear programs up Id 3D0 1 by JDDQ. 

TTHOflfl—Shortest path arto irMilIng safcsman probtoms. 

SUKtemiliemri F^iClage—Reduced caqaciy reraons tar stuaents. ManuaJ 
on diskette No s4e license required. 

TurUo Pascal Units—Contoila) Ofvms procerRirEs tor rtevetopers. 
Eastern Software Products, Inc. 

m Bo* 1H33, ktom iris, W 22309. fTO; 360 7300. Fax \m 3ffrm 4 

Inquiry 777, 

Inquiry 782. 

Inquiry 788. 

GEOMETRY/TfilGONOMETRY CALCULATOR 

Apollonius — Sketch-based geomelryrtrtgonometry 
solver, Slale-of-the-art variational geometry system lets 
you sketch your geometry or trig problem and auto¬ 
matically sokes for distances, angles and areas. Inte- 
grated equation calculator, graphs and tables plus DDE 
and clipboard support. Ideal for surveyors, engineers, 
machine shops, studente, architects, or anyone who 
uses trig. Runs under MS Windows 30 $98 

Saltire Software 1-800-659-1S74 


PEN PLOTTER EMULATOR 

FPLOT turns your printer into an HP pen plotter. Fast 
hLras output, no jagged lines. Wary line width, eofor. 
Screen preview with zoom and pan Stand-alone, 
background, and device driver modes. Works wrth most 
CAD and graphics programs. Supports most printers 
New version 3. 6119+ $3 S-&H. 30 day money back 
VISWMGfChecWMQ. 

FPLOT Corporation 

24-16 Steinway SL, Suite 605, Astoria, NY 11T03 

718-545-3505 


MATHEMATICIANS—ENGINEERS 

Have you ever seen fund tans of a com plex 
variable? Would you like to really understand 
differential operators like div, grad and curl? How 
about a peak Into the fourth dimension? Call or 
write for information on our latest PC and Macin¬ 
tosh software. 

Lascaux Graphics 

7C0T N, Csfte Sin Envidia, Tucson, AZ ft57lB 

(682) 544-4229 — 1-000-338-0993 

Inquiry 778. 

Inquiry 783. 




SOFTWARE/PACKAGING 




Worstcase Gets Even Better! 

ECA-2 Analog Circuit Simulator 

Offers the bast Monte Carlo and Worst-Case Analyses 
TWICE the spaed at HALF the CO&f 

* Interactlve/batch modes * Full Nonlinear Simulator 

* On Fine. Real Time Graphics * Wtutopte Riots 

* AC, DC. Transient. Fwrter Temperature 

Tatum Labs, Inc. 

RO. Bo* 1263, Ann Arbor, Ml 48106-1263 

{313) 663-8810 


GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PriSc key to make quality scaled B&W 
br color reproductions of your display on any dot matrix, 
laser, or Inkjet printer [tod. Postscript) in up to 64 shades 
of gray or 256 colors. GRAFPLLfS also creates PCX ft 
TIFF files. Supports Windows 36 or DOS application 
graphics - EGA, VGA, Super VGA. Hercules screens. 
Linkable/GEM versions available. 

Jewell Technologies, Inc. 

130 Nickerson St, Suite 105, Seattle. WA 93109 

1 (800) 284-2574 (208) 285-8860 


SAVE SAVE SAVE SAVE 

LET’S TALK LABELS 

Wte do disk labels (5V4* ft 
* Getter • Faster * Cheaper * 

Because we specialize in disk labels.. .Lei's Talk 

We also have Tyuek Sleeves 

Mailers - Binders • Vinyl Pages 

We are a complete software packaging service. 

Free Catalog 

Hice & Associates 

8586 Monticoilo Dr., Wesl Chester, OH 45069 

513-777-6586 

Inquiry 779. 

Inquiry 784. 

inquiry 789. 

SOFTWARE/GEOLOGICAL 

1 1 

SOFTWARE/SCIENTIFIC 




FREE SOFTWARE CATALOG 

Over 160 earth science programs tor the PC ft Macintosh! 

• CiVIL ENGINEER IMG * MINING 

- BASE MAPPING * OIL ft GAS 

- EXPLORATION - WY&ROL0GV 

• SURVEYING -CIS 

- SURFACE MODELING - GEOPHVSCS 

riOCKW3TG Wheal Ridge, CO 80033 

0031 B3-5W5 - fan (303) 4E3-617t ■ Fkxftftt 1 (303) 423-7TT2 
■"24-hr. automated product information line 


FORTRAN GRAPHICS 

GRAFMATlC - FORTRAN callable graphics Library for 
creating 2-D and 3-D graphics, contour plots and solid 
models PRINTMATIC and PLOTMARC provide high 
resolution FORTRAN callable printer and plotter drivers 
for your graphics. NO RCWLTtES. $249.95 ea 

Supports MicrosoMahsy/RM FORTRAN compilers. 

Jewell Technologies, Inc, 

130 Nickerson St., Suite 105, Seattle, WA 90109 

1 (BOO) 284-2574 


Chaos/Nonlinear Dynamics 

DYNAMICAL SOFTWARE 1 and II $250 I $350 
Ordinary and Delay DtHerenlial Equation Solvers 
• Bifurcation Diagrams * Basin Boundaries * 2- and 3-D 
Plotting * Poincare Sections * Return Maps * Spectral 
Analysis, Fractal Dimensions, Lyapunov Exponents 
NONLINEAR FORECASTING 
enhancement Id OS ftlSO.DO - stand atone $200-00 

DYNAMICAL SYSTEMS, INC. 

P.O. Box 15241, Tucson, AZ 95740. (602) 292-1962 

Fax (662) 667-0307 


Inquiry 785. 

Inquiry 790, 

SOFTWARE/GRAPHICS 


SOFTWARE/LANGUAGES 





T e X by Example 

A Beginner's Guide 

Arvlnd Borde 

Fealures images dr the right that give examples and Bxptanaticns of 

T C X commands and pages on the left showing the I E X 
commands used to produce [he examples. 

November 1991, 192 pp. SIS.aviSflN: (M2-117B5Q-9 

ACADEMIC PRESS 

Book Mkig. Dept f11012, 1260 Siflh Are, Sin Drego GA 92101 

CALL TULL RE 1-600-321-5068 


IntegrAda 

Standard Air Force PC Ada Compiler 8 environ¬ 
ments for MS-DOS and UNIX. Integrated program¬ 
ming systems include validated Ada compilers, 
language sensitive editors, complete libraries and 
other Ada programming tools, FREE demo. 

AETECH, Inc. From $395 

360 Stevens Are., Ste, 212 Sol ana Beach, CA 92079 

(619} 755-1277 Fax: (619) 755-7540 


Perform engineering and scientific 
calculations faster.. .and with fewer errors! 

MaihCAD combines equations, te*t, and graphics on your 
PC, Macintosh, or UNIX workstation. Over 120 built-in tunc. 
Lions handle formulas, exponentials, diffoneniials, cubic 
splints, FFFs and matricas for virtually any application— 
special offer 3395. Call tor a free demo disk. 

1-800-MAT HCAD 

RAX 617-577-6829 

MathSoft, Inc., 201 Oread way Cambridge, MA 02139 

Inquiry 780. 

Inquiry 786. 

Inquiry 791. 
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THE BUYER’S MART 


SOFTWARE/SCIENTIFIC 

1 1 

STATISTICS 

1 1 

UTILITIES 




FREE CATALOG 

A great selection of scientific software products 
for plotting, non-linear curve fitting, chemical equi¬ 
librium, simulation, statistics, symbolic algebra, and 
more. Prices from $150. Call: 

1 - 801 - 943-0290 

MicroMath, Salt Lake City, UT 84121-0550 


NCSS 5.x Series — $125 

Easyto-tise menus & spread sheet. Multiple regression. 
Rests AN OVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysts, Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatter, etc. Reads ASCI I/Lotus. Many 
new add-on modules. 

NCSS 

329 North 1000 East, Kaysviile, UT 04037 

Phone: 801-546-0445 Fax: 801-546-3907 


$29 MATH COPROCESSOR 

* 287 357 X07 emutetor 

$5 SUPER PASSWORD SYSTEM 

- No pne can break il * Double lock protection 

* Invisible password * Movable password 

$35 VIRUS PROTECTION CARD 

* Immune to virus after installation 

MULTIX, INC. 

4303 Beltway Dr., Suite ?, Dallas TX 75244 

Tal: (214) 239-4989 Fax; (214) 239-6826 

We accept MasterCard and VISA 

Inquiry 792. 

Inquiry 795, 

Inquiry 799. 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Extremely last Sort/Merge/Seled utility. Run as an MS- 
DOS command or CALL as a subroutine Supports most 
languages and rile types Induing Btrieve and tfBASE 
Unlimited lile sizes, multiple keys and much more! MS- 
DOS *149, OS/2. XENIX, UNIX *249, 

(702) 588-3737 
Opf-Tech Data Processing 

RO. Box 678 — Zephyr Cove, NV 89448 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs In print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries lor your company! 
Caff Joseph Mabe for more information 

603 - 924-2656 

or 

Fax: 603-924-2633 


Why You Want BATCOM! 

BATOOM is a batch lile compiler that transforms your 
.bat files to .awe tiles to mate them Taster. fiffHCQM ex¬ 
tends DOS with many new command* so you can read 
keyboard input, use subroutines, and much more. In 
addition, BATCOM protects your source code. No rcyaltiesl 
Only $5996 Order today! 

Wen ham Software Company 

5 Burfsy St., Wenham, MA 019B4 
C&Oej 774-7036 


Inquiry 793. 


Inquiry 796. 


Inquiry 800, 


SOFTWARE/VOICE/FAX 

1 

TRANSLATION 


WINDOWS TOOLS 




MULTI-VOICE- TOOLS 

Mutinying Tools Es a compile development Toolkit tor Rascal or 
X" to aowse ell the taatureg fix most speech processing boerds 
available today. It helps you write MULTI-LINE VOICE APPLICA¬ 
TION systems in minutes. A number ol programming examples are 
provided. All programs and libraries are delivered with source code. 
Dialogic, Rhetore*. Pika. VBX: 5539. Watson (Single Lina): $99. 
A1SO Aft ILAELE. FAX ftegrarrose/’s TooftH(Stfl9), Based on CAS 
specifications. Vlsa/MG accepted. 

ITI Logiciet 

4263 CriBtophe-Colomb, Montreal, Quebec, Can. H2J 3G2 

TEL (514) 597-1692 BU (5T4) 526-2362 


Tradoc translates and localizes your technical 
documentation into the following languages: 

+ French + Russian 

-+ Spanish + Arabic 

+ German + Italian . 

Turnkey service: Desktop Publishing, typesetting 
and printing of your brochures and manuals. 

205 Gibson Rd„ Annapolis, MD 21401 
(3011 267-065 5 FAX (301) 267-0180 


WINDOWS creating tools 

WINtXMScreator-cotte gerwr. tor WINDOWS 3JQ. toon, cur¬ 
sor, brush and bitmap editor Included. Oops, Inheritance sup¬ 
ported. Other products— Sbes^ datebsse under WINDOWS 
and Call&Put. options analyzing program. 

Pike- AWDCMGcntfnr-a* 1)5$. BSase-SH JSJ, CdAPut-195 LiS$ 
PSPEmipcIDUSSCJsnvfrcitaUSS Specif lanfl Small1illkW3B& win 

nma pr C, VISA accepters 

Adam Soft | G6 rus de Beurgegne. L-1272 

LuKembouig, Uurembourg ■ Phone: (+352) 420884 


Inquiry 797. 


Inquiry 801. 


STATISTICS 

1 

UNINTERRUPTIBLE POWER 

1 

WORD PROCESSING 




VISUALIZE YOUR DATA 

MCA-f- transforms most marketing and social 
science data tc easily understood perceptual maps. 
Communicate complex relations with ease using 
presentation quality charts. Most printers sup¬ 
ported- Demos available 

Bretton-Olark 

89 Headquarters Plaza, Morristown, NJ 07960 

(201) 993-3135 FAX: (201) 993-1757 

ELIMINATE LAN DOWNTIME AND DATA LOSS 

ARC protects more LANs than any other brand ol UPS- Call 

Iw yDur FREE power protection handbook detailing. 

* Smart LIPS hign perlwmancE prctechari, PC Marine's Edilws' ChEce 
■ QackUPS cosS-entectivc prateeban tuning al S1B0 

* PcwerCSiute ^utomaUc shutdown software far all major OS 

* SurgeArrest nelwork grade surge protedion 

"Our highest marks go to the Smart-UPS 900" BYTE 5f91 
American Power Conversion APC Europe 

13? Fwgraunda Road, t Rue a. CfaSfe DtfVilte Lugne^ 

■Jtesl Kingsten. Rl D2Sfl? fW Maine la Vance Cedes 2 , 

WP-W1-B896 FRANCE (+J3) 1«173400 

Far (+335 160178029 


Replace Proofreading 

Key, edit, or proof any file on your PC with Word- 
Proof er“. then Import to your application. New two- 
pass proofing is faster, more accurate than proofread¬ 
ing or document comparators. Single $295, Multi¬ 
copy discounts. Nelwxk wrsion, 

Computer Keyes fl 00/356-0203 

21929 Makah Rd. 206/776 6443 

Woodway, WA 98020 Fa*: 20B/776-7210 

Inquiry 794. 


Inquiry 798. 



Subscription Problems? 

We want to help! 


If you hove a problem with your BYTE subscription, write 
us with the details. Well do our best to set it right. But we 
must have the name, address, and zip of the subscription 
(new and old address, if it f s a change of address). If the 
problem involves a payment, be sure to include copies 
of the credit card statement, or front and back of 
cancelled checks. Include a "business hours" phone 
number if possible. 



EWE 

Subscriber Service, P.O. Box 555, Hightstown, NJ 08520 
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PS/2 model 555X-6Q meg.. 

.1985 

PS/2 model 70-120 meg. 

.3195 

IBM model 35-40 meg.. 

,,,1795 

PS/2 model 70-A21. 

.4195 

PS/2 model 95-320 meg. 

14950 

*** Monitor Extra *** 




contPAo. 

DeskPro Models 

286E-40/120 meg...1595/1695 

386S-20 MHz 120 meg .. *,.2375 

386/2GE-120 meg.. 2795 

386/25E-12G meg.4095 

386/33M-120 meg.4995 

*GatJ for other models - Monitor Extra * 


NOVELL SPECIALS 


Netware Version 2.2 


5 users..... 

10 users,.*. 

.595 

.1395 

50 users.. 

.CALL 

100 users,.... 

Netware 38C V.3.11 

CALL 

20 users... 

.,2195 

100 users... 

.CALL 

250 users. 

..CALL 


S!NGE1983 

We export to Europe, Asia 
& the Far East 

We Honor Manufacturer's 
Warranties 

Cali for details 


AST LAPTOPS 

EX386SX2Q MDL 60... 

.2375 

EX386SX20 MOL SO. 

.CALL 

EX386SX25MLD 60 

2575 

EX386SX25 MOL 80 

CALL 

EX386SX25C MDL 6G ... 

EX386SX25C MDL 80 ..... 

.4395 

.....CALL 

LAPTOPS 

Compaq LTE/286 40 meg. 

.1895 

Compaq LTE/386 60 meg . 

.3295 

Toshiba 2QQ0SXE 40 meg.,,,,,. 

Toshiba 22GQSX 60 meg .. 

.2650 

3395 

Toshiba 3200SXC 120 men. 

565 D 

Call for pricing on other brand name models 


EVEREX— 

MEGACUBE ISA BUS 

486-33 System 

8 meg 128K Cache ESDI 

16 meg 128K Cache ESDI. CALL 

Step 386-20 MHz System 

1 meg RAM, 64K Cache, 1.2 & 

40 meg Drive, 640x480 VGA Combo. CALL 

Step 386-25 MHz System 

1 meg RAM. 64K Cache, 1.2 & 

40 meg Drive, 640x480 VGA Combo. CALL 

Step 386-33 MHz System 

2 meg RAM, 64K Cache, 1.2 & 

150 meg Drive 1024x768 VGA Combo ...CALL 


AST 


AST Bravo 386SX2G MDL 1. 

,.1070 

AST Bravo 386/25 MDL 1. 

.,2295 

AST Premium 386SX20 MDL 1. 

...1295 

AST Premium 386/33 MDL 1.... 

...2225 


INTEL COPROCESSORS 

80287 XL. $99.00 

80387 SX-16. $135.00 

80387 SX-20..SI 49.00 

80387 OX25/33. $205.00 


WE STOCK 

TOSHIBA 


CITIZEN 

0KIDATA 

EPSON 


HITACHI 

TALLGRASS 

ARCHIVE 


Made 

in 

USA 


ACS Computers 

' All systems include 

• Intel CPU (MICRONICS) 

• 4 meg RAM memory expandable to 64 meg 
- Desktop or tower case 

• 2 serial, 1 parallel 

• 101 keyboard 

• 1.2 & 1.44 Teac drive 

• Boca SVGA w/1 meg & SVGA monitor 

• MS DOS 5.0 

• MS Windows & mouse 

486/33 with 200 meg HD.. 289S 

386/33 with 120 meg HD. ...1895 

386SX/20 with 40 meg HD. 1320 

One year limited warranty 



HOUSTON INSTRUMENTS INTEL 
MICROSOFT PC MOUSE 

SUMMAGRAPHIC CALCOMP 


NOVELL 

Authorized 

Dealer 


LAN BOARDS 

B bii ArcneS. 110 

16 bit Arena!.*.220 

8 bit Ethernet...190 

16 bit Ethernet.275 

B port Active Hub.325 

Token Ring Card.399 

Tokeehub 4-port..355 

Call for other 
LAN Accessories 


LASER 

PRINTERS 

HP Laser NISI.3595 

Hp Laser MID.CALL 

HP Laser III .1525 

HP Laser IMP.CALL 

OKI OL 400...665 

OKI OL 800 .CALL 

OKI OL 840 P.S. .1720 

Panasonic 4420 .835 

Panasonic 4450 ...1295 
NEC 

Silentwriter 2. CALL 


PRINTERS 


Epson LQ 200 . 

.245 

Epson LQ 570 . 

.295 

Epson LQ 870 . 

.480 

Epson LQ 1170.. 

.625 

OKIDATA 320. 

.330 

0KIDATA 390. 

.455 

Citizen HSP-500 . 

,,,335 


Modems 

Everex..... 

..CALL 

Hayes.. 

..CALL 

US Robotics.... 

...CALL 

NEC 3DS/4DS. 

...CALL 

NEC 3FGX,... 

.645 

ViewSonic 4 C SVGA.,, 

395 

ViewSonic 6A N J.. 

435 


Corporate Accounts 
Welcome 

Call for Discounts 
on Volume 

And 

Consultant Orders 

Exports 

Available 


me. 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884*8644 • FAX: 818-884-8253 

7500 Topanga Canyon Boulevard, Canoga Park, CA 91303 

Hours: Monday - Friday 9 -6, Saturday 10-6 

Compaq is a Registered Trademark ot Compaq. IBM is a Registered Trademark of International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 
Visa, MasterCard 
and 

American Express 
are higher 

Prices subject to change 
without notice. 
'Quantities are limited 


Circle 226 on Inquiry Card. 


JANUARY 1992 • BYTE 395 





















































































































ASTRIX486 

It Simply Costs Less 


486-33 PLATFORM - $ 1,2911 486-33 COMPLETE —$ 2,591 | 486-33 SERVER — $ 8,791 


33 MHz Inie1486 
256K Cache 
I MB RAM 
1.2 MB 5.25 “ Drive or 
1,44 MB 3 S' Drive 
IDE Hard Disk Controller 
■ I Parallel & 2 Serial Ports 
101 Key Keyboard 
Desktop Case (-snmii i™i|winth 
200W Power Supply 


PLATFORM system <Jcft column) with: 
200 MB. 15ms IDE Hard Drive 
4 MB RAM 
Second Floppy Drive 
14* Color SVG A Monitor, 1024 x 
768, non-interlaced 
16-bit + 1 MB Super-VGA Card 
MS-DOS 5,00 

Tower Case with 10 Drive Bays 
300W Power Supply 


PLATFORM system (left column) with: 

Fault-tolerant operation 
Dual 380 MB, 0.5ms Drives 
with Hard Disk Mirroring' 

16 MB RAM 

ESDI Caching Disk Controller 2 
500W UPS 3 

Super VGA Display. 1024x768 
MS-DOS 5.00 

Tower Case with 10 Drive Bays 


Benchmarks: 14.8 MIPS, 151.9 
Landmark 

Guaranteed 100% IBM AT and 
Novell compatible. Lifetime 
technical support. I year parts & 
labor warranty. 30-day money- 
back guarantee. Custom 
configurations available. 


To get your486 for$ 1,291, 
call ASTRIX, toll free: 


(800) 445-5486 


In CA: {4081946-28KJ 

l ax: <4t)K) 946-1610 


'Ruftl disk mirroring protect:* dam. in (he 
event ut haul diivk failure, die system Milo- 
Itulkllly switches to a siCCPtwl hard drive 
fonlmmng a mirror image of the first dnve. 
Mirroring eliminates <he need lo maintain 
backups, 

: 'A caching rtis-k controller reduces drive 
access time lit 0.5ms {from IGnisl. It also 
increases throughput by 4009F, eliminating 
disk bouk-netks. 

A UPS (Uninterruptible Power Supply) 
keeps die server running in the event isf a 
power failure. 




33 MHz 
















































































-REE PRODUCT INFORMATION 


j ait Your Completed Card Today. For Quicker Response , Fax to 1-413-637-4343! 

Circle (tie numbers on Inquiry Card which correspond lo Check all the appropriate answers to questions "A" Print tour name and address and mail, or fa* to 

inquiry numbers assigned to items of interest to you, through "E" 1413-637-4343 


Flit out this coupon carefully. PLEASE PRINT. 


NAME 

mT 


A. What Is your primary jab luticltari/prliTClpal area ol 
responsibility? (Check une,) 

t □ MEffiP 4 P Sales/toarkrifng 

Z □ Pmgranuii 0 iiSys»fiins AnafysJ 5 □ EngineefScnenlisl 
3 D AdnwtsMDni'Marijgeroen! 6 □ Other 


D. What spa rating systems am you currently using? (Check all 
Dial apply.) 

12QPDMS DOS 15DIWM 

ISP DOS + Wlntmia ISOtoacQS 

T4G05I2 T7DWWMS 


CQMWiNt 


ADDRESS 


6 What Is youT level ol management responsibility? 

T □ Swfewl t □ Professional 

0 □ Miadfe-fevG! 


CUV COUNTY CODE 

( ) _ -t 1 

mDWE FAX 


C. Aie you a resellor (VAfl, YAP, Dealer, Consultant!? 

lOPYfes ItDNo 


Inquiry Number* 1-433 


Inquiry Numbers 434-9BS 


E. for how many people do you influence Mia purchase of 
hardware or soUware? 

iaDl'25 30051-19 

IS □ £6-50 210100 of more 


JANUARY 

Inquiry Numbers 9B7-147U IRNE006 


1 2 3 4 5 $ 7 S 9 10 It 12 13 T4 15 16 17 
10 19 2Q 2\ 22. 23 24 25 26 27 20 29 30 31 32 33 34 
35 36 37 3fl 39 40 41 4? 43 44 45 46 47 48 49 50 5t 
52 53 54 55 M 57 5fi 59 BO 61 62 63 64 £5 66 67 Sfl 
69 70 71 72 73 74 75 76 77 7B 79 90 81 03 63 84 85 
86 07 SB 09 9Q 91 92 93 94 95 90 97 00 99 Tffi 101 102 

t03 104 105 106 107 100 109 HD lit 112 113 04 t15 U6 07 fl0 119 
120 121 122 123 124 125 126 127 126 129 130 131132 133 134 136 136 
137 138 139 140 141142,143 144 145 146 147 140 149 150 ttl 152153 
154 155 156 157 158 159 160 161 Iffi 163 1 64 165 166 167 168 169 170 
171 172 1 73 174 175 176 177 176 179 130 1 31 182 183 184 165 136 187 
188 169 ISO 191 m 193 1W 195 196 197 198 199 200 2Q1 20? 203 204 
205 206 207 200 209 210 21) 212 213 214 216 2lfi 217 218 219 220 221 
222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 

239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 
256 257 258 259 260 261 262 263 264 265 266 267 268 269 270 271 272 
273 274 275 276 277 278 279 280 281 282 283 284 285 286 287 288 289 
290 291 292 293 294 m 298 297 280 299300 301308303 304 305 306 
307 308 309 310 3ft 312 313 314 315 376 317 318 310 320 321 322 323 
324 325 326 327 328 329 330 331 332 333 334 33S 336 337 338 339 340 
341 342 343 344 345 346 347 340 349 350 361 352 353 354 155 356 357 


494 435 496 497 49B 4« 500 Ml 502 503 504 505 506 507 50B 509 510 
5fl 512 513 514 515 516 517 518 519 520 521 522 S3 524 525 526 527 
528 529 530 531 532 533 534 535 536 537 530 539 540 541 542 543 544 
545 546 547 548 549 550 551 552 553 554 555 556 557 558 559 560 561 
562 663 564 565 566 567 566 669 67D 571 572 571 574 575 576 577 578 
579 5S0 581 58? 583 504 505 586 587 600 589 590 591 5® 593 594 595 
596 597 598 599 600 601 602 603 604 G05 606 607 008 609 610 6H 612 

613 614 615 616 617 610 619 620 021 622 523 024 025 62* 027 620 629 
630 631 63? 633 634 635 636 637 638 639 640 641 642 543 644 645 648 
647 648 649 050 BS1 652 653 554 655 656 6S7 658 65S 660 661 602 663 
664 665 066 667 668 669 670 671 672 673 674 676 676 677 070 679 680 
601 682 883 684 005 600 687 60S 6B9 £90 Ml 632 093 694 095090 607 
63B 699 700 701 702 703 704 705 70S 707 708 709 710 70 712 713 714 
715 716 71? 710 719 720 721 722 723 724 725 726 727 728 729 730 731 

732 733 734 735 738 737 733 739 740 741 742 743 744 745 746 747 746 
749 750 751 752 753 754 755 756 757 758 769 760 701 762 763 764 70S 
766 76? 760 I& 770 771 772 773 774 775 77G 777 770 779 730 781 782 
703 784 785 78fi 78? 788 703 790 791 792 703 794 795 796 797 798 799 
800 Ml 802 803 304 805 806 807 808 009 010 0H 812 813 314 815 816 
017 018 019 820 021 822 023 324 025 026 027 020 820 330 331 032 033 
834 035 836 837 838 833 840 811 842 843 844 045 846 847 m 849 B50 


907 980 939 990 
1004 1005 1006 1007 
1021 1022 1023 1024 
1038 1039 1040 1041 
1055 1056 1057 1058 
1072 1073 1074 1075 
1089 1090109110K 


991 992 993 994 995 996 997 098 999 1000 1001 1002 1003 
1008 1009 1010 10111012 10131014 1015 1016 1017 1018 1019 1020 

1025 1026 1027 1028 1029 1030 103110321003 1034 1035 1036 1037 

1042 1043 1044 1045 1040 1047 1048 1049 1050 10511052 1053 1064 

1059 1060 1061 1062 1063 1064 1065 1066 1067 106S 1069 1070 1071 

1076 1077 1070 1079 1060 1001 1002 1003 10B4 1005 10061O8MD00 
1093 1Q94109510981097 10381099 H00 1101 002 TID3 T104 005 


tiofi tto7 m it09 mo Tin m2 ms nw ms me 1117 me mo n20 1121 n22 

H23 H24 025 ft26 027 n2fl H29 030 Tf31 1132 n33 Tt34 035 036 037 030 039 

040 041 042 043 044 045 046 047 040 049 0S0 051 052 053 054 055 055 

057 058 053 060 0S1 062 063 064 0B5 066 T167 060 069 0 70 071 072 073 

074 075 075 077 078 073 O0Q 001 002 003 084 U05 0 86 007 088 0 09 090 

091 092 1193 094 095 096 0 97 090 0 99 1200 12011202 1203 1204 1205 1206 1207 
1268 1209 1218 120 1212 1213 1214 1215 1216 1217 12181219 T220 12211222 1223 1224 


1225 1220 1227 1220 13 1230 1231 1232 1233 1234 
1242 1243 1244 1245 1248 1247 1248 1249 1250 1251 
m 1260 1361 1262126312641265126613671268 
1276 1277 1278 1279 1280 12811282 1283 1284 1285 
1393 12941295 1296 1297 T39S 1290 130013011302 
13)0 13U 1312 1313 1314 13151316 1317 1310 1319 
1327 1328 1329 1330 1331 13321333 1334 1335 1336 


12351236 1237 1238 1239 1240 1241 
1252 1253 1254 1255 1256 1257 1253 
1269 1270 1271 1272 1273 1274 1275 
1288 1207 1288 1289 1290 12911292 
1303 1304 13051306 13071306 1309 
1320 1321 1322 1323 132413251326 
1337 1338 1339 1340 1 341 1342 1343 


350 359 360 361 3B2 363 364 365 366 367 366 369 370 371 372 373 374 

375 376 377 378 379 380 381 382 383 384 3B5 386 387 306 389 390 39t 

392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 

409 410 4U 412 413 414 415 416 417 415 419 420 421 422 423 424 425 

426 427 428 429 430 431 432 433 434 435 436 437 438 439 440 441 442 

443 444 445 446 447 448 449 450 451 452 453 454 455 456 457 458 450 

460 461 462 463 464 465 466 467 460 469 470 471 472 473 474 475 476 

477 470 479 480 401 482 483 404 405 486 407 408 409 490 491 492 493 


851 652 853 854 055 056857 858 859 060 861 882 663 864 065 866 067 

S6fl 669 070 fl7l 072 073 874 875 876 077 070 STS 880 081 082 SS3 804 

885 886887 088 889 890 891 8S2 833 894 095 896 897 098 099 900 901 
902 903 904 305 906 907 908 909 910 90 912 913 914 915 916 917 918 

910 920 921 922 923 924 925 926 927 926 929 930 931 932 933 934 935 

936 937 938 939 940 941 942 943 944 945 946 947 946 949 950 951 352 

9S3 954 955 956 957 9Sfl 959 MO 961 962 963 9B4 965 966 967 KB 9ffi 

970 971 972 973 974 975 976 977 978 979 980 981 982 983 984 965 986 


1344 1345 1346 1347 1348 1349 1350 
1361 1362 1363 1364 1365 1366 1367 
1378137913801381 138213831384 
139513961307 1398 139014001401 
1412 1413 1414 1415 1416 1417 1418 
1429 1430 1431 1432 1433 14341435 
1446 1447 1440 1449 1450 1451 1452 
1463 1464 1465 1466 1467 1468 1469 


1351 1352 1353 1354 1355 1356 1357 13531350 1360 
1368 1369 1370 13711372 1373 13741375 13761377 
1385 13861387 138B 1389 1390 1391 1392 1393 1394 
1402 1403 1404 1400 H06 1407 1408 14091110 140 
1419 1420 14211422 1423 14241425 14261427 U2fl 
1436 1437 1438 1439 1440 1441 1442 1443 1444 1445 
1453 1454 1455 1456 1457 1453 1459 1460 1461 1462 
1470 1471 1472 14731474 1475 1476 t477 1478 1479 


PLACE 

POSTAGE 

HERE 


BVTE 

TNT MAILFAST 

FRG/BOS/700252/MO1 
P.O. Box 66 
Hounslow 
TW5 9RT 
England 
















FREE PRODUCT INFORMATION 


Mail Your Completed Card Today. For Quicker Response, Fax to 1-413-637-4343! 


Circle the numbers on Inquiry CaFd which correspond to 
inquiry numbers assigned to Items ol Interest to you. 


Check ail the appropriate answers lo questions "A" 
through "E” 


Prinl ffiur name and address and mail, or lax to 
1413 6374343 


PLACE 

POSTAGE 

HERE 


BVTE 

TNT MAILFAST 

FRG/BOS/700252/M01 
P.0. Box 66 
Hounslow 
TW5 9RT 
England 


Fill out tills coupon carefully. PLEASE PRINT. 


nmt 
nr lT 


A, What is your primary |ab functloflrprlncljml ares ol 
responsibility? (Check one.) 

1 □ MiS/OP 4 □ Staftfcrtafrg 

l □ ProgrammorlSystems Anglysa 5 □ EngineerScranlisl 
3 C Admiral WManagenrsh B □ Other 


D. Whal operating systems art von currenity using? (Cheek all 
lhal apply. | 

12 □ POMS-OGS 15 □ UNIX 

13 □ DOS + Windows IBClMacDS 

14Q032 17DWXJVM5 


COMPANY 


ADO HESS 


DfTY 

4 1 

cam 

PHONE 

FAX 


B, Whet Is your level of management responslblllly? 

7 □ Semar-iewl 9 □ ftctessmnat 

3D Middled 

C, Are you a reseller (VIAI1, WAD, Dealer, Corel llinl)? 

ionite unto 


E. For how many people do you influence the purchase ol 
hardware nr software? 

16 □ 1-25 20 □ 51-99 

19 D26-S0 21D WO or mom 


(enquiry Numbers 1-493 


1 

2 

3 

4 

5 

0 

7 

8 

3 

10 

0 

12 

13 

14 

15 

16 

17 

10 

19 

20 

21 

22 

23 

£4 

25 

2$ 

27 

26 

29 

30 

31 

32 

33 

34 

35 

36 

17 

30 

39 

40 

41 

42 

43 

44 

45 

m 

47 

40 

49 

50 

51 

52 

53 

54 

$$ 

5$ 

57 

5B 

59 

60 

61 

62 

63 

$4 

65 

66 

67 

68 

09 

70 

71 

?£ 

73 

74 

75 

76 

77 

78 

79 

80 

81 

02 

83 

84 

85 

66 

87 

86 

89 

90 

91 

92 

93 

94 

95 

90 

97 

90 

99 

100 

101 

102 

103 

104 

105 

TOG 

107 

toe 

109 

110 

01 

112 

03 

04 

05 

06 

117 

03 

09 

120 

121 

122 

123 

124 

125 

12$ 

127 

m 

129 

130 

131 

132 

133 

134 

135 

136 

137 

136 

139 

140 

141 

142 

143 

144 

145 

14$ 

147 

146 

149 

150 

151 

15? 

153 

154 

155 

156 

15? 

158 

153 

ieo 

161 

162 

103 

164 

165 

106 

167 

168 

T$9 

170 

171 

172 

173 

174 

175 

176 

177 

178 

179 

160 

131 

102 

103 

1B4 

185 

186 

167 

100 

103 

190 

191 

132 

133 

134 

135 

136 

197 

138 

139 2DO £01 

£0? 

203 

204 

205 200207 

m 

209 

210 

20 

212 213 214 

215 

210217 216 

219 

220 

221 

222223224 

225 

22$ 

227 228 

229 230 231 

232 

233234 

235 

236 

237 

236 


Inquiry Numbers 494-996 

494 495 436 497 498 439 500 501 507 303 504 505 506 SO? 500 509 510 

511 512 513 514 515 516 517 SIB 519 520 521 522 523 524 525 526 527 

520 529 530 531 532 533 534 535 536 537 53B 539 54C S41 542 543 544 

545 546 547 546 549 550 551 552 553 554 555 556 557 556 559 560 561 

562 563 564 565 666 567 560 569 570 571 572 573 574 575 576 577 570 

579 500 561 532 503 504 505 506 507 506 500 m 591 592 593 594 595 

596 597 398 599 600 601 602 503 604 605 606 607 606 609 610 611 612 


907 900 969 990 991 
1004 1005 1006 1007 1000 
1021 1022 102310241075 
1030 1039 1040 10411042 
1055 1056 1057 10581059 
1072 10731074 10751076 
10891090109T 10921093 


Inquiry Numbers 9&7-1479 


JANUARY 
TRNE006 

992 993 994 995 996 997 996 9091000 1001 1002 1003 
1009 1010 10 tl T012 1013 1014 1015 10161017 1010 1013 1020 
102610771020 m 1030 1031 1032103310341035 m 103? 
1043 1044 1045 1046 1047 1046 1049 1050 10511052 1053 1054 
1060 1061 106? 1063 1064 1065 1066 1067 10681069 1070 1071 
107710781079 1000 1081 1082 10631004 1085 10061007 IMS 
1094 1095 1 0961097 10981099 HOD Tipi H02 U03 004 1105 


613 614 615 616 617 618 619 620 621 622 6?3 624 625 626 627 620 629 

630 631 632 633 634 635 636 637 638 639 640 641 642 643 644 645 646 

647 640 649 650661 052 053 654 655 656 657 650 659 660 601 602 003 

664 065 666 667 668 669 670 671 672 673 674 675 676 677 678 679 600 

00 1 002 m 694 60S 680 607 008 £09 69D 691 09? 693 694 095 090 697 

090 099 700 701 7Q2 70S 704 706 706 707 700 709 71Q 711 712 713 714 

715 716 717 7 IS 719 700 721 722 723 724 725 72fi 727 72S 729 730 731 


1106 007 0» 000 ntO ItTl 012 013 014 015 010 017 010 019 020 021 022 
1123 0 24 0 25 0 26 0 27 0 20 0 29 0 30 0 31 032 1133 0 34 0 35 K36 0 37 0 36 039 

040 1141 042 0 43 0 44 040 046 04? 046 0 49 050 051 052 053 054 055 05$ 

057 0 56 0 59 0 60 061 062 063 064 065 066 067 068 069 070 071 072 073 

074 075 076 077 070 079 060 0BT 002 0 83 084 1105 006 097 0 00 0 09 090 

09t 092 1193 1194 095 096 097 098 099 1200 12011202 12031204120512061207 
1208 1209 1210 120 1212 1213 121* 12151216 1 217 12181219 1220 1221 1222 1223 1224 


239 240 241 24? 243 244 245 246 247 248 249 250 251 252 253 254 255 

256 257 250 259 260 261 262 263 264 265 26$ 207 200 269 270 271 272 

£73 £74 275 276 277 270 279 200 201 £82 283 284 £85 286 287 268 289 

290 291 292 293 294 295 29$ 297 290 299 300 301 3Q3 303 304 305 306 

307 300 309 310 30 312 313 314 315 316 317 316 319 3£0 321 32£ 323 

324 325 32G 327 32B 329 330 331 332 333 334 335 336 337 338 339 340 

341 342 343 344 345 346 347 340 .349 350 351 352 353 354 355 356 357 


732 733 734 735 736 737 730 739 740 741 742 743 744 745 746 747 748 

749 750 751 752 753 754 755 756 78? 750 759 760 76 1 762 763 704 765 

766 707 768 769 770 771 772 773 774 775 776 777 778 779 760 701 70£ 

763 784 785 706 767 700 769 790 791 792 793 794 795 790 797 790 799 

BOO 801 802 9C3 604 B05 806 007 B08 809 810 80 812 013 814 815 816 

817 010 819 020 021 0££ 023 8£4 0£5 826 027 8ZB 829 030 831 B3£ 833 

034 635 836 637 036 839 840 041 642 843 644 845 846 647 048 649 650 


12251226 1227 1220 1229 1230 1231 1232 1233 1 234 1235 12361237 1230 1239 12401241 

1242 1243 1244 1245 12461247 1240 12491250 1251 1252 1253 1254 1255 12561257 1258 

1259 1260 12611262 1263 1264 1265 126612671266 1269 1270 1271 127212731274 1275 
12761277 1276 1279 1260 1201 1202 1283 1264 1265 1206 1287 12001269 1290 1291 1292 

12931294 1295 1296 1297 1290 1299 1300 13011302 1303 1304 1 305 1306 1307 1300 1309 

1310 130 13121313 1 314 13151310101713101319 1320 1321 1322 13231324 13251326 
1327 1320 1329 1330 13311332 1333 1334 1335 1336 1337 1338 1339 13401341 1342 1343 


358 359 3B0 361 38? 363 364 385 366 367 368 369 370 371 372 373 374 

375 376 377 376 379 360 381 362 303 304 385 30$ 30 7 306 309 390 391 

392 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 408 

409 410 411 412 413 414 415 41$ 417 410 419 420 421 42? 423 424 425 

426 427 420 439 430 431 43? 433 434 435 43$ 437 438 439 44D 441 442 

443 444 445 44$ 447 440 449 450 451 452 453 454 455 456 457 458 459 

460 461 462 463 464 465 466 467 466 469 470 471 472 473 474 475 476 

477 470 479 4®Q 461 40? 483 484 405 400 487 400 4B& 490 491 492 493 


851 B52 853 654 055 055 857 658 059 860 661 862 663 064 665 666 867 

B0B 069 670 071 072 073 074 075 070 077 070 m 080 B01 B83 003 6B4 

605 886 867 60S 869 890 891 092 B93 894 095 896 897 898 099 900901 

902 903 904 90S 906 907 900 909 910 9H 912 913 914 915 91$ 917 918 

919 920 921 322 923 924 925 926 927 928 929 930 931 932 933 934 935 

936 937 938 939 940 941 94£ 943 944 945 940 947 948 949 950 951 95£ 

953 954 955 956 957 956 959 960 961 962 963 964 965. 966 967 968 969 

970 971 972 973 974 975 97£ 977 070 979 900 981 98? 383 384 305 906 


1344 1345 1 346 1 347 1346 1343 1350 1351 1352 1353 1354 1355 1856 1357 1 356 1 353 1 360 
13611362 1363 1364 1365136613071360 1369 1 370 13711372 1373 1374 137513761377 
13761379 1380 1381 1362 1363 1384 1365 1306 1387 1388 1389 1 390 1391 1392 1 893 1394 

1395139$ 1337 1398 1339 1400 1401 1402 1403 1404 1400 14061407 1406 1400 1410 14 P 

1412 1413 1414 1415 1416 1417 1418 141914201421 1422 1423 1424 1425 14261427 1428 
1423 14301431 1432 14331434 1435 14361437 1430 1433 1440 1441 1442 1443 1444 1445 

1440 1447 1446 1449 1450 1451 1452 1453 1454 1455 1 456 1457 1450 1459 1460 1461 1462 

1463 1484 1465 140$ 14071460 1409 14701474 1473 1473 1474 1475 14761477 1470 1479 


















PAR AVION 



SUBSCRIBE TO BYTE! n I 
With BYTE, you can compete more effectively in complex global markets... 


I wani to receive BYTE for a full year. 12 monthly 
1 l . .) issues plus the FREE Annua! Special Issue, 

Payment method — charge my subscription to: 

□ Visa □ Access/Euroca rd/MasterCard □ American Express 
Card No : ___Expiry date_ 


or □ 1 enclose payment now 

Name 

Title 
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ZEOS INTERNATIONAL . 

2,3 

180 

reos international 

116,119 

833 

DISK ft OPTICAL DRIVES 

IMS 

AMERICAN MEGATRENDS 

•7 

* 

APS TECHNOLOGIES. 

35* 

29-30 

BUFSAU OF ELECTRONIC PUBLISHING IDG 

806-597 

CONSAW1NC 

06SO4 

49 

CURTIS INC 

329 

370 

GTEKhNC 

363 

430 

KURAHAYCOL7D 

5115-13 

101 

MICRO SOLUTIONS COMP PROD 

202 

315 

MICRO SOLUTIONS COMP PROD 

374 

206-207 

SIMPLICITY COMPUTING 

218 

159 

STORAGE DIMENSIONS 

163 

455 

TULIN CORP 

961540 

834 

OftKlTTESTIHJPLiaLTOHS 

256-287 

AXIOMATIC . 

3*3 

835 

FAX BOARDS/MACHINES 

2*4 

BIT SOFTWARE INC 

262 

936 

GRAPHICS TABUTS/MIC&PEN INPUT 

441 

LCE 

8*15-35 

180 

SU MM AGRAPHICS COflP 

271 

100-191 

2 NIX COMPANY INC 

189 

837 

KEYBOARDS 

406 

CHERRY MIKROSCHALTER GMBH 

B6IS-50,51 

45-4* 

DATALLTX COfV 

154 

273 

HOOLEON 

313 

14 

KEA SYS TEMS LTD 

90 

113-114 

NORTHGATE COMPUTER SYS 

141-14B 

936 

LAN HARDWARE 

301-309 

BAY TECHNICAL ASSOC. 

275 

412 

COMPUMART 

B6UK-12 

227 

CYBEX CORP . 

3*0 

64-15 

GIGA r REND 

05 

123-124 

PC PCWEH A COOLING 

1*5 

127 

PERFORMANCE TECHNOLOGY. 

311 

939 

LAPTOPS 6 NOTEBOOKS 

- 

APPLE COMPUTER INC . 

12,13 

10-20 

AST RESEARCH INC . 

101 

913 

ATBT SAFARI SYSTEMS 

12* 

436 

RRST INTERNATIONAL COMPUTER 9*1541 

217 218 

LK5HTH0RSE TECHNOLOGIES 

214 

210 

MOMENTA CORPh 71,77 


in 

NEC. 

*7 

109 

TEXAS INSTRJMENTS 

241 

170 

TOSHIBA AMERICA INC 

56,57 

234 

TOTEA^AP 

313 

187 

ZENITH DATA SYSTEMS 

99 

940 

MAIL ORDER 

223 

AMT INTERNATIONAL . 

310 

245-241 

BLUE STAR MARKETING 

359 

250-251 

COMP & SOFT 

373 

601-102 

OOMPUNEEDS 

1650-7 

411 

COMFUSAVE INTERNATIONAL 

B6IS-27 

598400 

COMPUSOURCE fNC 

■*904 

412 

COMPUTER QUICK 

>615-1 > 

220 

COMPUTERLANE UNLIMITED 

396 

240 

CYBER RESEARCH 

354.355 

240-249 

DATA HUT 

375 

5*5-566 

DEHBYTECH COMPUTERS. . 

15SO-10 

607400 

DER&YTECH COMPUTERS 

86NE-10 

600410 

DEHBYTECH COMPUTERS 

B6PC-1S 

594-595 

HI-CQMPUTER CO . 

0650-10 

*-7 

JDH MICRQDEVICES . 

377 

247 

LODESTAR COMPUTER 

386,367 

914 

MEGA COMPUTER CORP . 

351 

111 

NEVADA COMPUTER 

358 

11* 

PAC1HC COMPUTEH. . . 

301 

■ 

SOFTLJNE CORP 

MU 5-19 

410 

UN1TB0N. 

8*18-26 


Inquiry No. Peg* No, 


8*7 HaiORWCHIPSflJPGfWDES 


14 

ADVANCED MICRO DEVICES 

44,45 

402 

AMDS 

6*18-31 

39 

CAPITAL EQUIPMENT CO. 

1B0 

34 

capital equipment co 

1*1 

220-230 

FIRST SOURCE INT'L. 

371 

86 

HAUPPAUGE comp works 

70 

71-79 

INTEL COHP 

90.31 

6546 

KINGSTON TECHNOLOGY .. 

R 

484 

memory direct 

86UK-1T 

281 

MICROPROCESSORS UNLIMITED 

313 

906 

THE MEMORY DEPOT. 

363 

235-236 

UNIVERSAL MEMORY PROD 

366 

042 

MISCELLANEOUS HARDWARE 


ARNET 96T540E-F 

25> 

BfiC MICROSYSTEMS. 

314 

35 

CHIPS a TECHNOLOGIES'[N A. J 

215 

*09 

COMPEX INTERNATIONAL .. .. 

B6I&-32 

208 

CREATIVE lABSJNC . .. 

190 

73 

INFOCUS SYSTEMS INC 

261 

77 

INTEGRAND RESEARCH 

114 

M4T 

LOGITECH INC. 

72,73 

05-9* 

MEASUREMENT 6 CONTROL .. 

. 156 

429 

SEKISUI CHEMICAL CO LTD ■ 

*1*8-34 

449 

SH3EN . 

6*18-44 

287 

SILICON SHACK. 

3*4 

293-2*4 

TRIBAL MICROSYSTEMS 

363 

216 

UL51 SYSTEMS INC. 

75 

843 

MODEMTUMU LTIPLEXQ-RS 

304909 

BAY TECHNICAL ASSOC. .. 

275 

2*2 

CGMPUCQM OQRP. 

3*4 

40 

COMPUTER FRIENDS 

310 

* 

usBoecmcs siis-wa-b 

844 

MONITORS 0 TERMINALS 

404 

ADC INTERNATIONAL . 

0&JS-39 

414415 

CTX INTERNATIONAL INC 

>618-23 

104-105 

NANAD USA COHP . 

. .. 114 

109 

NEC . 

*9,*7 

110 

NEC . . 

64,1-5 

120 

PANASONIC 

7 

427 

PHILIPS MONITORS . 

8*18-0 

139 

RADIUS 

137 

611412 

UNLIMITED SYSTEMS 

MMW-7 

113414 

UNLIMITED SYSTEMS 

11NE-12 

61541* 

UNLIMITED SYSTEMS. 

I6SO-9 

176-177 

VIEWSONIC 

253 

845 

MULTIMEDIA 

2*4 

CONTROL VISION. 

3*4 

2C6 

CflEAWE LABS INC . 

190 

414415 

CTX INTERNATIONAL INC 

>618-23 

54 

digital vision 

196 

272 

HIGH-RES TECHNOLOGIES . .. . 

36* 


IBM CORP .. 

21 

HI 

NEW MEDIA GRAPHICS CORP.. . 

2M 

217 

SILICON SHACK . 

3*4 

1*6 

TEKTHONIX 

200 

167 

TELEX COMMUNICATIONS 

175 

64B 

PRINTERS/PLOTTERS 

18 

AMERICAN SMALL BUS! COMPUTEFB 1Q7 

405 

ASP COMPUTER PRODUCTS 

>618-10 

390 

BUFFALO PRODUCTS 

364 

TO 

HEWLETT PACKARD. 

36,39 

4940 

LASERMASTER 

. .. 192 

424 

MINOLTA GMBH 

ms-13 

465 

OKI SYSTEMS UK LTD 

66UK-2 

11* 

OKI DATA ... 

28 

117 

OUTPUT TECHNOLOGY CO. . . 

53 

119 

PANASONIC. 

12 

320 

PANDA PRINTER PRODUCTS 

351 

591 

PRINTERS PLUS INC, 

>680-13 

149 

ROSE ELECTRONICS . 

334 

146 

SEIKO INSTRUMENTS USA . 

127 


SOFTWARE PUBLISHING. 

236,230 

168 

TEKTRONIX 

2O0 

168 

TEXAS INSTRUMENTS 

213 

847 

PROGRAMMABLE HARDWARE 

281 

BSC MICROSYSTEMS .. .. 

3*4 

2*0 

BP MICROSYSTEMS INC. 

365 

274 

10 TECH . 

365 

2*0 

MVS 

365 

304 

TASC01NC. 

394 

291-292 

TRIBAL MICROSYSTEMS 

305 

297 

XELtEK. 

365 

298 

Z-WQRLO ENGINEERING . 

3*5 

84* 

SCANNERSlOCfUDtfmZERS 

17* 

ULTIMA ELECTRONICS CORP 

2*8 

849 

TAPE DRIVES 

15-1* 

AMERICAN MEGATRENDS 

97 

*448 

GtGATRENO 

91 

271 

LAGUNA DATA SYSTEMS 

395 

2*1 

QUALSTARCORP 

315 

209 

QUANTECHIMTL . 

330 

850 


UPS 

17 

AMERICAN POWER CONVERSION. 

312 

403 

AMERICAN POWER CONVERSION 

9618-54 

121 

PARA SYSTEMS. .... 

104 

129-124 

PC POWER 6 COOLING 

155 

851 

DATA ACQUISITION 


2*0 EL.EXORINC 352 


inquiry No. Pngs No. 


279 LAWSON LABS INC 312 

212 MICROSTAR LABORATORIES 312 

2S3 NATIONAL INSTRUMENTS . 312 

4 NATIONAL INSTRUMENTS 86®-flOC^> 


SOFTWARE 


952 


BUSINESS 

290 

AMERICAN BUSINESS INFORMATION .. 306 

28-30 

BUREAU OF ELECTRONIC PUBLISHER. lOfi 

32 

CALEflA RECOGNITION SYS .. 

309 

■ 

CHIPSOFTINC ■ .. 

91 

39 

COMPUTER ASSOCIATES 

211 

* 

COPIA INTERNATIONAL 

15* 

53 

DIGITAL RESEARCH INC <N. A) 

291 

* 

MICROSOFT CORP 

0,9 

* 

MICROSOFT CORP.. 

19 

■ 

MICROSOFT CORP 

80,61 

* 

MICROSOFT CORP 

295 

447-448 

MICROSYSTEMS SOFTWARE 

*918-44 

122 

PATTON A PATTON ... . 

212 

141-142 

RA1N0CW TECHNOLOGIES 

117 

426 

RECOGNITA CORP. 

8WS-9 

151-152 

SOFTWARE PRODUCTS INTL 

246 

192 

SYMANTEC/ZORTECH 

69 

953 


CAD/CAM 

13 

AUTODESK . 

313 

295-296 

W1NTEK COfiP . 

3*1 

654 

COM MUNlCATlON S/NETWQRK1NG 

407-408 

COMPEX . 

9 61S-11 

268 

DIVERSIFIED COMPUTER 

366 

■ 

GALACTTCQMM INC 

3B6 

BO 

INVISIBLE SOFTWARE .. 

214 

141-142 

RAINBOW TECHNOLOGIES 

.117 

808 

STILE SOFTWARE CO . 

HNE-1S 

451 

WALKER. RICHER A QUINN 

9*18-53 

115-108 

XTREE 

92-93 

055 

DATA ACQUISITION 

107 

NATIONAL INSTRUMENTS 

16 

956 


DATABASE 

5*3-564 

AIS, . 

WPC-14 

604-605 

AIS. 

8*80-4 

38 

COMPUTER ASSOCIATES. . 

161 

2*3 

computewtse 

3*7 

225 

DIGITAL CONSULTING .. . 

347 

12 

KW SOFTWARE INC 

233,233 

214-215 

ODYSSEY DEVELOPMENT 

248 

140 

RAIMA COflP. 

229 

147 

SEOUITER SOFTWARE INC 

237 

181-152 

SOFTWARE PRODUCTS fNT'L 

240 

193-194 

ZVLABrttwaONOFlM 

231 

957 

EDUCATIONAL 

9-9 

A SAC US SOFTWARE .. . 

111 


AHEINSTIT FOR COMP SCIENCES 387 

95S 

ENGINEERINGrSCIENmRC 


COMPUTER SOLUTIONS NW 

96I5-60C-D 

161-102 

LANDMARK RESEARCH INTI. CORP 247 

93 

MAP INFO SYSTEMS 

310 

94 

MATHSOPT INC . 

231 

2*4 

NATIONAL INSTRUMENTS 

317 

* 

NATIONAL INSTRUMENTS . 

Hl&-eftC-D 

154 

SPECTRUM SOFTWARE 

391 

5*1 

STSC INC 

18NE-S 

1U-112 

WOLFRAM RESEARCH 

261 

958 

ENTERTAINMENT 

23-30 

BUREAU OF ELECTRONIC PUBLISHER 1» 

* 

MICROSOFT CORP. ... 

195 

* 

MICROSOFT CORP. 

197 

* 

MICROSOFT COfiP. 

169 

900 


GRAPHICS 

433 

BITS PEH SECOND 

86UK-15 

260-251 

CEDAR SOFTWAFTE,. .. 

3*7 

41 

COHEL SOFTWARE 

49 

414-415 

CTX INTERNATIONAL INC 

0615-23 

204-305 

DYNALINK TECHNOLOGIES 

. 1% 

59 

EVENT HORIZONS 

179 

211-212 

IMAGE NORTH TECHNOLOGIES 

110 

74 

INFORMATION 6 CONTROl 

100 

311-312 

MATH EMAT1CA INC. 

274 

99 

MlCROGRAFX 

217 

* 

MICROSOFT CORP 

19* 

* 

MICROSOFT CORP. 

107 


MICROSOFT COflP 

199 

104-105 

NAMAOUSACOW* 

114 

* 

PACIFIC DATA PRODUCTS 

109 

166 

TEKTRONIX. 

200 

190-191 

Z-NIX COMPANY INC 

163 

9*1 

MACINTOSH 

441 

LCE. 

«*J5-35 

1*3-169 

SYTTTAT INC. 

264 

962 

HAIL ORDER 

419 

GREY MATTER , 

9*15-21 

92 

PROGRAMMER'S PARADEE. 

59-61 
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REE Software 
instantly On-Line 

ith BYTE 

EMOLINK 




lownload free demo software from top publishers directly C 
d your computer.. .for just the cost of a phone call! ' 

YTE DEMO LINK lets you preview software instantly by calling the l 

ilephone number in the city nearest you. All you need to access BYTE 
•EMOLINK is a PC, a modem and a telecommunications program. The 
test demo software is at your fingertips for your evaluation. / 

lall BYTE DEMOLINK today to connect with these ' 
ree software demos—It's only a phone call away! \ 



Free Demo Download 

617-861 - 9767 * 


'Call the nearest DEMOLINK office anytime. Telecom settings: 2400 or 1200 baud, 
8 data bits, 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicago Denver Los Angeles New York San Francisco Toronto Washington, DC 

312-616-1071 303-220-0328 213-383-9856 212-787-5620 415-434-4510 416-960-3187 202-463-4928 


Here are the software packages 
available on DEMOLINK: 

DEMOLINK Windows 

Use our new Windows fnonc-end software to automate your 
DEMOLINK sessions. 

Select the file dlwin.exe 


HyperWriter 3.0 

Ntergaid Incs latest update to HyperWriter!, an easy to use. general 
purpose authoring system for creating interactive, hypermedia and 
multimedia documents. HyperWriteH features multiple link types, 
integration of text, graphics, audio, video, animation and extensive 
navigation tools. 

Select the file hwdemo.exe 


WINFAX PRO 2.0 

Send and receive laser quality faxes from any Windows 3 application 
direcdy to any fax device or your PC WINFAX PRO is recognized 
by Windows as a print device so a single fax can be composed from 
within pages of different Windows applications. Specify at what date 
and time ihe fax will be sent, and WINFAX PRO will send the fax to 
either one recipient or a group of recipients. Faxes can be printed or 
viewed upon receipt WINFAX PRO manages fax numbers, recipients 
and groups with its built-in phonebooks. Cover pages can be fully 
customized to include log files. ASCII text files and fax merge 
capabilities. Call 1-8G0- 268-608 2 for more information. 

Select the file winfax.exe 


Mathematics 2.0 

Mathematica 2,0 is the leading software system for numeric, symbolic 
and graphical computation. Used internationally by profesaonals in 
almost every area of scientific and technical computing,, on nearly 20 
computer platforms. Mathematica, by Wolfram Research 

Select the file mathmatexe 


Other Software Packages Available: 

ASQ, by Qualitas 

BYTE Information Exchange, BEX 
C++/Views, CMS, Inc. 

CommonYiew 1 Illustrator Disk, Glockenspiel 
C-Scape with Look & Feel, Liant Software Corp, 
GLOBALHERB, Falcor, Inc. 

JMP 2.6, SAS institute 

Magellan 2.0, Lotus Development Corp. 

Multi-Platform C + + , Zortech, Inc. 

Mu It [Scope, MultiScopc, Inc. 

Nemesis Go Master and Go Junior. Toyogo, Inc. 
Quattro Pro 3.0, Borland International 
ZyINDEX, ZyLAB Corp. 



















PRINT QUEUE 


Dead Chickens A-Wavin’ 

A celebration of hacker lingo; 
an indictment of its excesses 


T he stupidest way imaginable to sort a deck of cards? Try a 
floor-scatter, a random pickup, a check for order. No 
go? Just keep repeating. It’ll work eventually. That’s 
hogo-sort; according to Eric Raymond, “the archetypical 
perversely awful algorithm/' So, “looking at a program 
and seeing a dumb algorithm, one might say "Oh, 1 see, 
this program uses bogo-sort/” And look, cross-references to 
bogus and brute force] Time for further page-turning in The 
New Hacker’s Dictionary r which Raymond edited. 

For in saying what a dumb program uses, you’re invoking 
bogosity (“The degree to which something is bogus”). That’s 
an element of quantum bogodynamics 7 **. A theory that charac¬ 
terizes the universe in terms of bogon sources (politicians, 
used-car salesmen, TV evangelists and suits in general), bogon 
sinks (taxpayers, computers), and bogosity potential fields,” 
But wait a minute, what is a “suit”? Why, either (1) the ugly, 
uncomfortable attire of a nonhacker, or (2) the kind of person 
who wears such, for instance an IBM salesperson. Suit (1) in¬ 
cludes a “tie,” which is “a strangulation device that partially 
cuts off the blood supply to the brain” and helps explain the 
behavior of any suit (2). 

You’ll have guessed that a bogon is “the elementary particle 
of bogosity,” which helps locate bogo-sort in the bogo-field. 
You 11 also have noted one absolute in this whirl of terms, 
namely, hacker. The great Oxford English Dictionary (2d ed. T 
1989) has it right: “A person with an enthusiasm for program¬ 
ming or using computers as an end in itself.” (First citation, 
1976: “The compulsive programmer, or hacker as he calls 
himself, is usually a superb technician.") Eric Raymond offers 
more detail; of his eight subdefinitions, the first is “A person 
who enjoys exploring the details of programmable systems and 
how to stretch their capabilities, as opposed to most users, who 
prefer to learn only the minimum necessary/’ 

Having savored that half-page, you now grok hacker (grok— 
“To understand, usually in a global sense”). And the way to 
grok The New Hacker r s Dictionary is to open it at random, read 
a definition, and then consult one of its boldfaced cross-refer¬ 
ences. ... Continue; in four moves or fewer, you 11 surely light 
on some wonder. My current favorite is “wave a dead chicken/’ 
New to you? You've waved a dead chicken when you’ve gone 
through motions to satisfy onlookers (suits?), even when you're 
sure it’s all futile. 

Raymond’s book exhilarates by displaying a community’s 
jargon. Such jargon is alive; people enjoy it, extend it. By con¬ 
trast, the dreary exhibits in John A. Barry’s Technobabble dis- 
play what happens when babblers without a clue set out to im¬ 
press. An example: . .with peer-to-peer, client/server dis¬ 
tributed computing environments rapidly replacing yesterday’s 
hierarchical MIS-dominated mainframe/dumb terminal/iso¬ 
lated PC configurations. .. which is from a 1990 press kit. 


50-some paper pages about the virtues of nonpaper documents. 

Though Barry’s book can get as repetitious as some of his 
examples, he does show a keen sense of what merits emphasis. 
Page-long lapses into the passive voice (“The function is imple¬ 
mented by activating the startup procedure.”). Recourse to eu¬ 
phemism (“knowledge worker,” meaning white-collar em¬ 
ployee). Hedging (“supports the implementation of a win¬ 
dowing environment,” which is deemed safer than “has a 
windows system," just in case some buyer can’t get the win¬ 
dows to work). And confusion of user with product (“Once in¬ 
stalled and configured, you’re set/’). And more; and more..., 

What we're seeing here is absence of community. Between 
salesperson and target there’s nothing communal save a wary 
circling, as between panther and stag. The glorious creativity of 
the hackers derives from assurance of being understood, of hav¬ 
ing a coinage admired, accepted, used. (As the saying goes, “It 
fills a long-needed gap/’) But Technobabble aims merely to 
impress, the way a mongoose impresses dazzled prey. Anyone 
who starts writing “supports the implementation of” (and, yes, 
such stuff is contagious) has undergone hypnosis, not en¬ 
ablement, 

Barry’s presence would be more salutary still if he’d more 
than a gut understanding of English usage. He misuses "‘dan¬ 
gling participle” throughout. “Climbing the mountain, the 
cabin came into view”; There, “climbing” dangles, because 
the only noun it can hook to is ""cabin,” which wasn’t what 
climbed. But “The interface is implemented by clicking the di¬ 
alog box”: That is not a dangler, just a passive-voice inele¬ 
gance, since whoever implements also does the clicking. Like¬ 
wise, “When you click the mouse a menu will appear on the 
screen” isn’t (as Barry says) misused future tense but reliable 
habit. 

Skim Technobabble for its horrible examples, its awful 
warnings. The New Hacker's Dictionary, though, is not for 
skimming. Allot, each day, a half hour, severely timed if you 
hope to get any work done. ■ 

The New Hacker *s Dictionary, edited by Eric Raymond, MIT 
Press, 1991, $10.95 ($25 hardcover), 433 pp., ISBN 0-262- 
68069-6 (paper), ISBN 0-262-18145-2 (hardcover). 
Technobabble, John A. Barry, MIT Press, 1991, $22.50, 268 
pp., ISBN 0-262-02333-4. 


Hugh Kenner is Franklin and Callaway Professor of English at 
the University of Georgia, He writes for publications ranging 
from the New York Times fo Art & Antiques. His recent books 
include Mazes and Historical Fictions. He can be contacted on 
BIX as “ hkenner . ” 

Your questions and comments are welcome , Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458. 
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Where Do You Go for Help When 

You're the Expert? 

BIX - the On-Line Service for 
People Who Know Computers! 


G et answers, 

advice and code 
from top 
programmers, 
designers, and consultants. 
BIX is home to hardware and 
software engineers, systems 
designers, independent 
consultants, technology buffs 
and computer industry 
celebrities. All sharing 
information on their favorite 
subject... computing! 

And the resources on BIX 
are substantial. 

More High-Quality Tools 
and Information on BIX. 

Our software libraries 
are packed with the latest 
high-quality tools, programs 
and code to help you do a 
better job. So, whether you're 
looking for a special utility, 
TSR, highly qualified advice 
or just stimulating 
conversation, you'll find 
it on BIX. 



Get Answers in These 
Conferences and Many Others: 

borland Borland International 
official technical 
support 

cplus.plus Discuss the C++ 
programming 
language 

ibm.windows IBM/Microsoft 
Windows 

ibm.os2 OS/2 Operating 
System 

ibnuitils U tili tv software for 
IBM Computers 

microsoft Products from 
Microsoft 


Subscribe to BIX On-line 
for Only $39 a Quarter Now! 

Just set your telecom¬ 
munications program for full 
duplex, 2400 or 1200 baud, 

7 bits, even parity, 1 stop bit. 
Get your Visa, MasterCard, 
or American Express card 
ready. Have your modem call 
617-861-9767*, enter "bix"at 
the prompt. When you are 
prompted for "Name?" enter 
"bix.deal" and complete 
on-line registration. 

Money-Back Guarantee! 

Try BIX for 30 days and if 
you're not completely satisfied, 
call Customer Service and we'll 
refund your subscription fees. 
But if you decide BIX is for 
you, we'll give you an 
additional 30 days on your 
annual subscription. 



•Connect to BIX locally via BT Tymnet - call 800-336-0149 for your local access number, fees are outlined on-line. BIX handles billing for BT Tymnet 
connect fees. Other access available. Call BIX at 800-227-2983 or 603-924-7681 for more information. 


Circle 450 on inquiry Cord, 
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Standards 

Everywhere 



ERIC 5 . 
RAYMOND 


Can you stand another 
standard? Look 
before you leap and save 
some effort. 


L ike everything else these days, the idea of a ^stan¬ 
dard” seems to get more complicated and per¬ 
plexing by the month. Remember when a stan¬ 
dard was something like a papal bull, handed 
down from on high by a synod of elderly engi¬ 
neers at an alphabet-soup institute somewhere? A few 
brave souls would read it; everybody else would pick it 
up by osmosis; IBM would ignore it or do something 
that was perversely incompat¬ 
ible; there 7 d be a bit of grum¬ 
bling all around, and life would 
go on. 

Ah, for those bygone days 
of decorous tranquility. They 
were doomed by the mid- 
1980s. Suddenly, everybody 
wanted his or her Fubar 1700 
to get intimate with the Snafu Systems 23E in the next 
room, and standards became strategic weapons. 

Nowadays, the term standard seems to have reverted 
to a more archaic sense—that of an insignia of battle or 
tribal totem. Corporations issue them, through paper- 
thin front groups or right out of their own PR offices* 
Feudal networks of lesser vendors form around the big 
guys, the battle is joined, and salvos of self-important 
press releases arc exchanged. Eventually, everybody de¬ 
clares victory and goes home. 

It's all very tiresome* Occasionally, one is refreshed by 
moments of genuine low comedy* Remember, for ex¬ 
ample, the year AT&T bungled its push for one big Unix 
standard by overplaying its hand? The subsequent for¬ 
mation of the Open Software Foundation and Unix In¬ 
ternational reminded me of the scene from Monty 
Python's Life of Brian in which two mobs of God-struck 
idiots hare off after different souvenirs of God. “Follow 
the shoe!” “No, no, the gourd! The sacred gourd!” 

The people behind the corporate standards wars arc 
ail too aware of shortened product cycles and market 
pressure. No, instead you gel lots and lots of standards; 
pick one, they're on special today. ACE versus SPARC 
versus EISA versus PS/2. X Window System versus 
News versus Display PostScript. And GUIs. Don’t even 
talk to me about GUIs. 

There’s actual substance to at least some of these op¬ 
positions, and in my techie head. I’d happily sit for hours 
arguing the objective merits of one or the other. But the 
big dashes in the standards wars don’t take place among 
techies anymore. The marketing of “openness” has re¬ 
defined which standard to go wilh into a strategic deci¬ 


sion* And techies don’t make strategic decisions; they 
advise management types, who make decisions, knowing 
full well that most of the overpaid seat-fillers who pass as 
managers are really going to go with what their ulcers or 
their astrologers or their equally clueless golfing bud¬ 
dies have to say. Thus, the era of the corporate standard 
has actually reduced the relative influence of the few 
who have some real grasp of the issues. What’s a poor 
user to do? 

Herewith Raymond’s Rules for Standards Survival: 

1. Don’t ever commit to a standard until you see at 
least three different conforming products from different 
vendors. This is elementary self-defense, and it helps 
you avoid getting suckered by the pie-in-the-sky-by-and- 
by school of corporate PR. Too many marketers have 
discovered that a smooth con job about a vaporous future 
standard can lock customers in as effectively as product 
purchases* Fight them* 

2. Don’t ever believe a standards announcement made 
solo by the market leader in any product category, es¬ 
pecially if it happens to be IBM. “Standards” like these are 
just customer-control devices in disguise, and they will 
be quietly dead-lettered the moment they become in¬ 
convenient for the vendor. Of course, the sound of that 
standard expiring (taking your opportunity costs and 
maybe a heavy hardware, software, and training bill with 
them) will generally be drowned by the fanfare that an¬ 
nounces an all-new, aII-singing, all-dancing improved 
standard. 

3. All other things being equal, the value of a stan¬ 
dard is inversely proportional to Ihe weight of its docu¬ 
mentation. Simple, elegant standards aren’t just techni¬ 
cally pretty; they’re healthy cost-savers for your 
engineering budget as well. A complex, tricky, excep¬ 
tion-filled standard is automatically weighted toward the 
creators, because maintaining the cadre to learn and use 
it costs more* Be suspicious of any standard that your 
best techie can’t grasp in a week; it's probably some 
com pet i tor’s fortress. 

Follow these rules, and you won’t get personally tak¬ 
en. Get your company to follow them, and it won’t get 
taken. And when in doubt, hold off. Even if you miss 
this standard, another will be along directly. ■ 


Eric $, Raymond is an independent software designer 
and author of The New Hacker’s Dictionary (MIT Press , 
7997). He can he reached on BIX do “editors. ” 
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When you buy a Gateway 2000 personal computer, you get the best 
price in the industry. You get quality that is unsurpassed anywhere. 
You gel technical support from our award-winning service 
organization for the life of your machine, And you gel it all from the 
company that sells more PC systems through the direct market channel 
than any other manufacturer in the United States. Gateway 2000 is the 
second fastest-growing private company in this country, and has been 
doing business internationally for years. 

Gateway 2000 computer systems are in use today by thousands of 
customers in over 100 different countries. We know the special needs 
of international customers and we'll take care of you. 

Please refer to our advertisement in the front of BYTE for system 
configurations and prices, Once you compare what we have to offer, 
you’ll agree. The only logical choice is Gateway 2000! 
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